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ABSTRACT 



This paper presents the theoretical changes that 
have developed in Conceptual Dependency Theory and their 
ramifications in computer analysis of natural language. The major 
items of concern are: the elimination of reliance on "grammar rules" 
for parsing with the emphasis given to conceptual rule based parsing; 
the development of a conceptual case system to account for the power 
of conceptualizations; the categorization of ACT's based on 
oermissible conceptual cases and other criteria. These items are 
developed and discussed in the context of a more powerful conceptual 
parser and a theory of language understanding. (Author/AMM) 
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ABSTRACT: This paper presents the theoretical changes that have 

developed in Conceptual Dependency Theory and their 
ramifications in computer analysis of natural language. 
The major items of concern are: the elimination of 
reliance on 'grammar rules' for parsing with the emphasis 
given to conceptual rule based parsing; the development 
of a conceptual case system to account for the power of 

conceptualizations; the categorization of ACT's based on 
permissible conceptual cases and other criteria. These 
items are developed and discussed in the context of a 
more powerful conceptual parser and a theory of language 
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1, Introduction 



1«1 Goals 

In order to expect to do really relevant work in computational 
linguistics it is necessary to design a computational linguistics model. 
This model would be a model of the human linguistic processing ability to 
as large an extent as is feasible, always utilizing the consideration that 
the model must be algorithmic in nature. 

It seems clear that there is an underlying conceptual basis to natu- 
ral language, and that this conceptual basis is the same in all languages. 
We can say that a model of this conceptual basis of language would be in 
fact a language-free repriBsentation of any linguistic input or potential 
output. A basis of this kind is necessary in order to account for the 
ability of humans to translate and paraphrase. That is, in order for a 
human to recognize that two linguistic inputs are equivalent, whether 
they are in different languages or not, he must process the meaning of 
these inputs in such a way as to render their content the same. The 
Conceptual Dependency model (see [ 7 ]) is intended as a simulative model 
for computational linguistics that will perform this task. The model 
contains as an inherent part the ability to perform various tasks that 
we recognize to be within a human's linguistic ability. That is, the 
model is not concerned with 'linguistic' problems such as acceptability 
or grammaticality but rather it is intended to model a human in a dia- 
logue situation. Thus it considers all 'conceptually correct' input and 
is capable of interpreting a sentence if there is a missing word or the 
input is in a 'queer' form (that is, it does not correspond to certain 
grammatical rules). The model is thus concerned with 'understanding' 
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rather than with 'accepting' a sentence. 

It is reasonable therefore j to inquire what we know about a human 
parser'. First, he hears the sentence and may be said to understand it 
conceptually. That is, he has the ability to associate a linguistic in- 
put with some conceptual structure and to combine these conceptual 
structures in accordance with the gravnmar rules of the language, the 
language-free conceptualization rules, and his 'conceptual experience or 
'knowledge of the world'. Thus his 'understanding' finds a meaning for 
the sentence by discovering the propositions or beliefs expressed by that 
piece of discourse. This meaning expresse'^s what has been said (as opposed 
to what to do with it) and has been checked against the human's knowledge 
of previous propositioni^ . The new information has been verified as to its 
conceptual validity or if no valid alternative exists then the new in- 
formation has been added to the experience. 

We also know that a human finds only one analysis of a sentence when 
it is expressed within e discourse, but that he can find another if promp- 
ted to do so. Thus, he would find only one analysis of 'time flies like 
an arrow' given the usual context. We know in addition that his analysis 
can be based on the context of the previous discourse, the situation, and 
the identity of the speaker. Primarily, the 'human parser' is concerned 
with interpretation of an input rather than discovering hidden amoiguities . 

Another important ability that a human has is the recognition of sen- 
tences that are 'laughers'. That is, certain constructions in a language 
lead to predictable blind alleys that nearly always provoke a laugh. In 
a sentence such as 'I saw the Grand Canyon flying to New York', it is this 
laughing likelihood that gives us an insight into the human processing of 
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this sentence. We can see, for example that there is a predictable ordered 
processing here that causes one of the tv 70 possible grammar rules that 
apply to be tried first, producing the laugh. But from a conceptual point 
of view, we can predict this with a conceptually-based processor that is 
not bound by grammar rules. 

The conceptual parser described here is intended to produce as out- 
put a language-free conceptual network representative of the meaning of 
the input. Such a network is potentially useful in translation, para- 
phrasing, and all computational work involving natural language. In order 
to achieve this goal we intend to simulate what we know exists, namely the 
human ability to understand. Thus, our simulative theory employs a world 
model, an interlingua, an ability to map into and out of that interlingua, 
and an ability to reject possible interpretations of an input on the basis 
of its linguistic and conceptual experience. Thus the model is stratified,, 
with meaning at the highest level, employing syntax as a finder. 

1.2. Couceptual Rule Parsing 

The first version of Spinoza I (see [9]) kas made obvious some in- 
consistencies in the underlying theory as so far developed. Of primary 
importance in the consideration of revisions of Spinoza I is the desire 
to create eny future version of this parser as one that more closely paral- 
lels a human parser. 

The major theoretical discrepancy between Spinoza I as it now stands 
and our perception of a human involved in the same task is the reliance 
on realization rules. Since the realization rules may be construed to 
be' the grammar rules of a language, it seems reasonable that a fluent 

* Spinoza stands for 'Semantic Par^r Involving Neo-stratificational 
Organization And conceptual dependency heuristics. 
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speaker of a language is in full possession of these rules. It does 
not necessarily follow that he employs these rules in parsing. In fact, 
there is evidence that he does not. For example, we are familiar with 
the fact that it is much easier to understand a foreign language than 
it is to speak it. Whereas, we need the 'grammar' rules of a language 
to generate from our conceptual base, it seems plausible that the pro- 
cess of understanding can work sufficiently well with a knowledge of the 
words of this foreign language and a very few of the major realization 
patterns. This is because the conceptual base into which we are mapping 
during the process of understanding this foreign language is the same one 
as we ordinarily utilize. It has the same rules of organization of its 
parts (namely concepts) . If we are aware of the word-concept couplings 
of this foreign language, we now only need to arrange these concepts 
according to our usual (i.e. language -free) manner. Thus, it would seem 
that humans can fare rather well without realization rules during parsing. 

If this is the case, we must require of any simulation that it do likewise. 

Although the use of realization rules in Spinoza I works well enough 
there are more intuitive reasons for the elimination of the reliance on 
realization rules during the parse. Consider for example, the sentence: 

(1) I saw the Grand Canyon flying to New York. 

Spinoza I parses this sentence correctly by the use of two realization rules 
and the elimination of the inapplicable one by a check with the semantics. 
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The conceptual dependency PP^^ACT^p (Grand Canyon flies) derived from 
is eliminated from consideration by examination of the possible actions 
for a 'location'. Since 'fly' is not one of these, Rg is tried and is 
successful. There is no reliable weighting system for realization rules 
in Spinoza I, so it is perfectly possible that Rg would be selected first 
and Rj^ would therefore never be tried. This element of randomness seems 
quite unlike a human in the same situation. 

A second p’^oblem in the effective simulation of a human by Spinoza I 
is with regard to the conceptual semantics (see [6 ] ) • Again we are faced 
with the difference between generation and parsing of coherent discourse. 
Although these processes are similar enough to enable our system to be 
effective while making double use of certain features, it seems clear that 
there are exploitable differences. For example, in parsing 'green horse' 
it is unnecessary to know that 'horses' are not 'green' in order to deal 
with this construct. That is, while information of this kind is a neces- 
sary part of the random generation process, it has little to do with the 
problem of parsing except when there is a more attractive alternative parse 
for the same set of concepts. 

Similarly, 'the park with the girl' is an acceptable possibility as 
a construction, and we would only want it to be ruled out of consideration 
conceptually in the view of more favorable alternatives. Thus, the sen- 
tence : 

( 2 ) 'I went to the park with a girl'.' 

will not utilize the dependent 'park' in its conceptual networks only be- 

'ly with 
girl 

cause the available alternatives are more highly valued. That is, it is 
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not the conceptual experience that should be ruling out this alternative. 



In any event, it would be rather difficult to have an experienc-j file 
specffy the things that a 'park' can be with, since this list is practically 
infinite . 

But the mechanisms of the , generative conceptual semantics must be 

employed in order to correctly differentiate the senses of 'with' in a 

'boy with a knife' and a 'boy with a girl'. The information utilized in 

this differentiation process in Spinoza I must also decide between 'park' 

with 

girl 



with 

and 'go girl'. However, while the modification '!' is incorrect 



with 

girl 

because 'girl' is not a descriptor of '!', the 'girl' in this sentence 
also 'went to the park' so it is necessary to introduce a notion of 'ac- 
companiment' as a sense of 'with' which would function similarly to a 
logical 'and'. 

I to 

A go park 
girl 



Clearly, the 'go with girl' sense would only be acceptable only in the 
event that 'girl' functioned as an instrumental. Thus, we will also need 
information about possible instruments for various ACT's. This is exempli- 
fied by the problem presented in [ 7 ] : 

'he hit the boy with long hair'. 

(1|) 'He hit the boy with a wrench'. 

While these sentences are both ambiguous, it is unlikely that a human would 
notice that upon encountering them. Furthermore, the first analysis in 
each case is predictable and corresponds to the second analysis in the 
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other sentence. We require that Spinoza be able to make the appropriate 
choice in each instance. This would have to be done by the establishment 
of an instrumental case dependent on the ACT. 

A further problem for Spinoza I is presented by a sentence of the type 
'he grew plants', where, in the most likely underlying conceptualization, 
it is the 'plants' that 'grew' and not 'he'. In order to recognize the 
problem here it is necessary to reorient the parser to be more dependent 
on the ACT, and in particular for English to have the system's linguistic 
experience file expressed as information in the form of expectations when 
certain verbs are encountered. 

Thus, Spinoza II will be a system containing various levels of in- 
formation. The parsing operation will function mainly using conceptual 
rules. The object of the conceptual rules will be to point the way to the 
underlying conceptual subject-verb -object (or actor-action-object) com- 
binations present. The parser will look for these S-V-O constructions 

whenever possible, and check to see if they are in accord with the system's 
* 

experience. We will not need to check the semantics unless we have a choice 
of rules, in other words, when a decision is to be made. This implies that 
the parser vjill never be able to make final decisions as to dependency 
since it may (as in the 'Grand Canyon' case), be searching for a part of 
the S-V-0 that is more acceptable and thus would rewrite a piece of the 
old S-V-0. The discovery of a conflict of rules would indicate a need for 
resolution by the semantics. 

The rest of this paper is concerned with changing the theory of Spinoza 
I such that Spinoza II will be a conceptual rule, verb-based parser that 
is concerned with case restrictions and a more realistic conception of 
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semantics . 



2 . The Conceptual vs. the Linguistic 

Consider the problem of 'Ken, saw Larry in the park'. This sentence 
is unambiguously parsed by a human as opposed to the case of the sentence 
'Ken saw the boy in the park'. ' The reason for this is 'boy' may have a 
descriptor whereas 'Larry' may not. Here 'Larry' identifies the object 
completely. Now certainly 'Larry' could have been the park', but the 

conceptual apparatus that humans employ makes a distinction between de- 
criptive information and additional information. This is seen in the 
difference between non-restrictive relative clauses and ordinary pre- 
noitiinal adjectives in English. 

Thus, the point of 4 - PA ' s and 4=PP's (below the line) is to further 
describe a PP such as to explicate which of the set of PP's called by that 
name is the referent. A « construction on the other hand is intended to 
provide additional information about the PP. ' 

The theoretical point here is that there is a great deal of important 
information inherent in the words themselves that can aid in our conceptual 
expectations during the parse. Here, 'Larry' is the type of Noun (Proper) 
that tells us that conceptually we do not expect any descriptions. Then, 
if there are any descriptions present we can attach them elsewhere if there 
would have been an otherwise equally likely alternative. 

This conceptual expectation ability is important at a deeper level in 
the parse. For example, (5) 'I am in love' presents this type of problem. 
'Love' in the conceptual dependency framework is an ACT no matter what 
syntactic realizates are being used. (This is the case throughout. The 
assumption is that all syntactic forms of any concept have the same 
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conceptual realizate.) Furthermore, 'love' is a transitive ACT. This 
is important in an expectation-oriented system. That is, if someone is 
the recipient of 'love' in all cases, then we can look for this recipient, 
or if none is to be found, at least know that some 'human' fits. Thus, the 
C-diagram of (5) is: 

I o love «- PP 

human 

Clearly, it is necessary that this be the parse. Since the information 
that 'PP human' satisfies the conditions of the object had to come from 
looking up 'love', we can allow ourselves the luxury of picking up addi- 
tional information by consulting the verb. In this case, we may pick up 
the advice that the PP on^ the left is commonly of a different sex than 
that on the right. This would allow us to 'guess' that 'Joan' in the 
sentence 'Joan is a darling girl' following (5) can be placed as the 
object in (5)* 

An intelligent parser needs to know what to expect at any point in 
the parse. If that information is there (that is, if humans would have 
some guesses as to what follows at a given point in a sentence) then we 
can provide some of that information to the parser. 

A similar case can be found in the construct 'I ^ run . The expecta- 
tions to be found here are made clear by the seeming unacceptability of 
the simple realizate of this construct; (6) 'I run'. We would be more 

comfortable here if the sentence were: (?) ' I am running' (l » run) or 

t 

now 

/ to s 

(8) 'I run to the store on Tuesdays (I » run ^ store; 

t 

Tuesday 

t 

each 
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The discomfort caused by (6) is representative of an important facet of 
the concept 'run*. This concept implies a destination or at least a 
direction ('around the block') V7as part of the conceptualization. Similar- 
ly, conceptualizations that are formed from present-tense linguistic real- 
izates that are not indicated as presently taking place (by '-ing' for 
example) require a time. In other words, there are certain characteris- 
tics of a conceptualization that we can expect to be mentioned in a dis- 
course in some way. Furthermore, the verb used indicates certain dependent 
constructs that are always present in the underlying conceptualization 
even if they are not present in the sentence itself. This was the case 
with the expectation of the transitive ACT 'love' in that we required an 
object conceptually even though the language did not. For 'run' we may 
say for the moment that it is intransitive and takes dative case. Similar- 
ly, in the sentence 'I hit the boy', we can expect an instrument was 
present and we thus require that 'hit' take instrumental case. We thus 
establish a verb -dependent case system (with some similarity to Fillmore 
[II-]). This will be delved into in further detail later in this paper. 

5. The Semantics of English Verbs 
5.1 Pseudo-state verbs 

Underlying conceptual dependency theory is the notion that the 'true' 
meaning is being extracted from the linguistic construct. Clearly, ii two 
sentences are equivalent in meaning, they should have the same C-diagrams. 
This notion, plus the assumption that multiple syntactic and semantic 
senses of a concept all have the same conceptual realizate, makes evident 
the problem of the verb 'to fly'. Consider the sentences: 

( 9 ) I flew to New York. and 
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(lo) I went to New York by plane. 

These are clearly paraphrases in ordinary usage. Certainly this ability 
can be accounted for by translating 'fly' as 'go plane' in all cases. 
However, this bypasses the problem of how we know which sense of 'fly' 
was intended. For 'humans' we know the intended sense because we know 
conceptually that 'people don't fly'. This is conceptual experience. 

There are, however, senses of 'fly' that make this analysis incorrect, 
for example, 'the pilot flew', which means ‘ '’.ause the plane to fly'. Thus 
an initial check with the Conceptual Experience (Semantics) to see if 
'humans <=> fly' is all right, must send us elsewhere in oui’ experience, 
since all the information that we need to correctly parse this sentence 
is very likely already at hand. 

We can posit a more fully developed dictionary, then. This would 
enable us to look under 'fly' and find that the word 'fly' is a realizate 
for a number of different conceptual constructions. The possible PP s 

(actors) of these conceptualizations are listed in this dictionary. Thus, 

• « 

'man' is acceptable in both cases. But in the latter pilot is the 
specific referent, although conceptually 'pilot' can also be the actor in 
the former case. Thus the dictionary must have a usualness of occurrence 
measure by which to choose between alternatives that are both conceptually 
acceptable . 

Consider the example of (11) 'I flew the plane to New York . Here, 
'the plane' in the position of conceptual object, specifies which sense 
of 'fly' was intended. Previously we encountered a PP followed by an ACT 
(fly), looked the connection up in semantics and were directed to a new 
conceptual construction with a different ACT . But in sentences such as 
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(11) and (12) 



(12) I grew plants. 

WG notice that it is the sentential object that is the conceptual actor for 
the ACT given. In addition, an unstated construction governing causally ( ^ ) 
is the initial conceptualization. So we have the analysis: 



I « do 

planes « fly 

and 

I « do 

plants « grow 

where the ’do' represents some unknown ACT and its dependents. However, 
when we look up ’fly’ we discover ’go.^ plane’ in addition to the in- 
formation that this kind of ACT will work as a dependent for its object 
but not its subject sententially . We thus have double the information. 



which, yields: 



I « do 
plane « fly 



A 



I « go 4 ^ plane ^ New York 



which combines into: 



I « go ^ plane New York 

fly 

% 



do 



New York 



for the parse of this sentence. (At this point we have made an inference 
and it is not clear that this is our purpose here. Thus, we might con- 
sider that only the first part of this construction is the correct analysis.) 

- 12 - 
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'5»2. Linguistic Experience 



Consider the problem of the three extremely different parses of; 
( 15 ) I grew two feet. 

(a) I » do 

f 

feet ci> grow 
t 

two 



(b) I grow 
t 

length > length 
t t t 

present 2' past 



(c) I 

^ on 

feet « grow ‘ 
t 

two 

Whereas it is clear to us that (b) is probably the intended underlying 
conceptualization of (I 5 ), clearly the other two C-diagrams must be reckoned 
with since a C-diagram of type (a) would be produced by 'l grew plants' 



and (c) by 'I grew horns'. 

* 0 

It seems reasonable that this problem can only be accounted for by 
rules specific to 'grow'. If this is the case, this information would be 
part of Linguistic Experience File. In fact, some of the more complex 
Realization Rules could be treated as a part of this file. 

As an example of the place of linguistic experience in the treatment 
of a concept, we can view a given concept on all three levels: e.g. 
Elephant 

I, Conceptual Knowledge - animal 

II. Conceptual Experience - size - large/unusual [the 'unusual refers 

to the probability of 

reference in a dis- 
location - jungle course] 



color - grey/unusual 
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Ill Linguistic Experience - move - charge 

f 

quick land 

We would still be able to parse 'small pink elephant' for example, 
because without any ambiguity we need only check as far as the Conceptual 
Knowledge (which includes the category names of the Conceptual Experience 
without their specifics). 

There is a difference between Conceptual Experience (CE) and Con- 
ceptual Knowledge (CK). In the parser we need only check Conceptual 
Knowledge to be able to make a correct parse. That is, the Conceptual 
Knowledge tells us that 'horses have color* and thus 'green horse' is 

all right. It also lets us make 'baby' into 'human' since the CK allows 

t 

young 

t 

baby 

babies to anything humans can do. Thus 'the baby drove the car' is ac- 
ceptable from the CK's point of view and we would not want to parse this 
any other way. Similarly, the PP for 'eat' is 'any phys. obj . ' according 
to the CK. This allows 'he ate the book' which is conceivable. This sen- 
tence does alter one's CE however. Now, we might want to add 'books' to the 
list of possible 4- PP's for 'eat' in the Conceptual Experience, which 
previously had listed types of food. That is, we might now classify 'book' 
as food. The rating of usualness is part of the linguistic experience of 
the system. Thus, we check the experience according to a specified order. 

I 

lor an ACT the three levels look as follows: 

Grow 

CK lACT (therefore takes no ♦- PP or ^P) 

- 14 - 
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CE living things « lACT (only living things do this) 

lACT (can be modified by an amount) 

t 

amount 

LE the intransitive verb 'grov'* takes a direct object in three cir- 

cumstances : 

1) direct object is an amount 

2) direct object is what is: lACT-ing 

(l grew plants) 

5) direct object is lACT-ing on the subject 

(l grew horns) 

These items of information could take the form of realization rules 
but we can treat them as keying our search for correct conceptual com- 
binations. The parser could then work from the conceptual rules downward 
without using realization rules by using the verb-subject information. In 
choosing between (2) and (5) for 'l grew two feet', our conceptual ex- 
perience should tell us that 'plants grow on earth' not ' on I ' whereas 
'feet grow on animals'. (We note here that part of the reason for re- 
working this problem is to disallow word-senses as far as possible from 

the conceptual scheme. Rather, we are interested in the actual (usually 

• « 

unique) conceptual sense of the word.) There aren't as many concepts as 
word-senses (which could explain the human difficulty in naming word- 

senses) . 

k. The Parsing Theory 

I|- . 1 Attributes of Spinoza II 

The basic assumption in the new parser is that conceptual rules are 
responsible for the bulk of the parsing. Furthermore, there is an assump- 
tion that there are PP « ACT clusters to be found in sentences from any 
language and that these clusters are identifiable through the use of cer- 
t,sii.TL heuristics. It is these clusters that enable the parser to build up 

-15- 
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networks. That is, the^ are the centers of various clumps. 

The conceptual rules will account for the correct parse only by 
using certain stores of knowledge to eliminate wrong depeitdencies . A 
dependency can be found to be incorrect utilizing any of these possibil 
ities: 

' l) syntactic restrictions eliminate this choice. 

e.g. C-rules alone will not parse 

'The red ball small Tom threw...' correctly without in- 
formation about the syntax of English 

2 ) checking attribute lists after preliminary RR's (not many of 

these) point out syntactic dependencies. 

Attribute semantics delimit the range of possible attributes 
according to absolute (Qualities, relative qualitives, and ex- 
perential ratings of equalness or frequency of use of these 
attributes in a linguistic context. 

5) utilizing the linguistic experience file as the 'where to find 
it' guide for the conceptual rules . 

A correct dependency can be found by using the following parts of 

the Spinoza II system: 

1) Conceptual rules 

a) predominance of PP o ACT clusters 

b) attribute searches 

2) Conceptual cases ' 

a) predominance of the verb 

b) predominance of case requirements 

5) Heuristics 

a) what to look for at any given point 

b) the direction in which to proceed 

- 16 - 




4) Association Matrix 



a) find missing actions when actor and object appear 

b) choose between alternate interpretations of PP^PP clusters 

5) Usualness file 

a) to select between alternatives caused by rewriting of abstracts 

b) choose between' cases 

c) 2 possible C- rules 

(only check under those circumstances) 

6) Dictionary 

a) rewrites into conceptual constructs 

b) idioms 

7) English information 

(e.g. 'with* denotes instrument in certain instances) 

In addition agreement rules (number, gender) will need to be called 
to supplement decisions.- But priorities of occurrence must be established. 
As an example of some English heuristics we have these: 

1) before a PP is placed in the network, check to see if there 
is a PP following it 

2) after finding ACT, immediately try to fill in cases with 

available information 
* « 

5) never go by the first PP in the network (on the line) 
without going back to add dependents 

4) if ACT is before the PP, its case objects are probably 
before too 

5) in looking back, first look for cases, then look for PA's 

6) between two choices for governor choose the one that was 
most recently looked at (depends on the reliability of the 
algorithm) . 

4.2. An Examp le 

Consider parsing; 

'The stupid heavy cigar smoker flew to New York while growing plants.' 
First: look up terms in Dictionary at level (1) 
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level (1) contains conceptual category and sem. cat. and any rewrite. 



I 




Store 



the; stupid; heavy 
det PA PA,AA 

Place in network 

cigar 

PP 



attempl to attach PA's 
check attributive semantics 



cigar 4- PA 

weight unusual (heavy is looked for by its sem. cat.) 
f 'C-.'t IS, we are trying to make something a relative PA that is an Abs 
PA as far as the system's experience knows.) 

Heuristic; If assisting category dependence is marked as unusual, look 
for another governor near by. 

Thus, we cannot attach either PA, so we go on. Smoker is in list as: 
human smokes ♦- x 



where x is i 



fcigar 
) cigarette 



pipe 

pot 



so we have: 

cigar human 

smokes 

Heuristic: If you need an x, look for it. 

I 

human 

smoke s 

V . 

cigars 

Try and attach previously stored stuff; stupid is OK but PA heavy attaches 
to 'human* and AA heavy attaches to 'smokes'. There is no way to make the 
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choice so we guess. 



human 

/ ^ 

stupid smokes 

igars 

We look up fly and attempt to attach it to human. Look in Conceptual 
Experience (That is semantics for PP ACT) . 

List of things that humans do does not contain 'fly'. 

Thus we go to the dictionary: 



h ^ 
heavy c 



fly 



level 1 lACT 

level 2 plane 

bird o ACT 

level 5 X fly = X » go plane 
X fly y = X o do 

y o fly 

* • 

level 4 phys . obj . ACT 



At level 2 we see what things can 'fly'. At level 4 are listed those 
things that might possibly be able to do this according to conceptual 
knowledge. We obtain the possible PP's and look for them in the network 
already created (and perhaps glance ahead at part of the sentence yet 
to come.) Since they are not there, we skip to level 5* We only go to 
the CK's version of fly (level 4 ) if we are prompted by the speaker. 

Level 5 gives us the network piece to be inserted: 
human o go ^ plane ^ Npm York. 
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We add ^ New York by checking the semantics for plane ^ PP and go<^ PP, 
rejecting the first. 

while; is written in the dictionary as: 

T-conceptualization follows, dependent on another conceptualization. 

If no PP is available as actor, use PP from governing conceptualization. 
*Grw' is looked up and checked and we have: 
human «> grow 
human go 

Here we must use an expectation table which tells us what to look for in 
the next words in terms of a conceptual category. Since grow is an 
lACT we are not expecting anything but an AA or a new conceptualization. 

Since 'plants' has nothing following it, this is rulc:d out and we 
must go back and find out what to do. 

Heuristic: If you are confused, go to deeper levels of the last ACT en- 

countered. 

grow 

level 1 lACT 

level 2 living things lA-CT 

level 3 1) IACT amount = grow 

t ■ . 

amount 

2 ) X IACT y = X do 

% 

y IACT 

X 

3) X IACT y = y « IACT 

(1) does not apply since there is no 'amount' word present. 

We can choose between (2) and ( 3 ) by utilizing the PP<- PP semantics. 



O 
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(That is, we can eliminate the ACT that goes between (giving a kind of 
association matrix)). Under 'plants ' we do not find 'human' so we 

choose (2). (if we had 'horns' we would find 
horns 

on - animals 

and we would choose this interpretation) . 

This gives: 

plants « grow 
human « do 

human <» go plane New York. 

stupid smokes 

\ 

heavily cigars 

The reason we can eliminate 'grow' is that the PP<^ PP semantics have an 
implied 'BE' between them. Since 'grow' is an lACT , it is also the verb 
between them. Furthermore, in this case, the LOG permits the avoidance 
of the ACT since there is not actually a dependency between them. 

* 4 

We want 'plants' to be able to be 'on' any physical object but the 
CE tells us what has been found to be the usual case. Thus, 



grow - on- I earih any pi^ys . ob j . 

This 'on' is really 'on and into' a different conceptual preposition. 
This eliminates problems stemming from 'plants grew on the table'. 
Consider parsing with the new method: 

'I saw the Grand Canyon flying to New York.' 

Previously, there were two Realization rules which applied and we chose 
the one that was semantically correct. But without using realization 
rules the parse is done as follows: 
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' I « saw ' 
is as before 

then, I « saw ♦- Grand Canyon 

the ACT - 'fly' can be connected to the Grand Canyon but level 2 of the 
dictionary entry for 'fly' disallows that (again, if prompted we could 
get' to level 4 and OK this). 

Heuristic: If an ACT exists and there is o place to attach it, it is 

part of 'while' construction, therefore go to 'while' 
procedure . 

This gives: 

I « saw ♦- Grand Canyon 
t while 

I « go plane New York 

Previously, we had used sense information present, to disambiguate con- 
structions such as: 

I saw the birds flyirg to the convention. 

We were able to get the correct parse since the sense of 'fly' for birds 
did not take 'to the convention'. This necessitated having semantics for 
the multiple senses of 'fly' (and every word)* and left, us without the 
conceptual similarities present between these sense. In using only one 
conceptual 'fly' we apparently lose the ability to disambiguate this 

4 

sentence however: 

I «=> saw ♦- bird 

Now we can attach 'fly' to 'bird'. However, 'fly' is really an lACT 
since now one can no longer 'fly' anything. This indicates that (as in 
the 'grow' example) the PP PP semantics can function across the lACT . 
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f vjhich we have been speaking can be 



In fact, the conceptual prepositions o 
considered to be lACT relations between PP's. Thus under 



bird 

to - phys. obj . ; location 

we do not find 'convention' so we disallow this parse. The previous 
heuristic provides the correct parse. We can see that the CE could he 
altered to allow this parse if need he. Most importantly, we are pro- 
ceeding in a human-like manner. We first try 'bird « fly' which is most 
reasonable until the later information is added. This enables us to 

parse: 

'I saw the bird flying to the tree' 
correctly, and gives the better constructed parse for, 

'I saw the bird flying to New York'. 

Similarly, other motion verbs such as 'ride' in 'He rides a bicycle 
can be handled correctly so as to produce the parse 



he rides bicycle 



ride 

1 . SACT 

2 . any phys. obj. ride CE 

5. X rides y = x « rides ^ y LE 
It- . CE 

Note that 'rides' is to 'rides on' as 'pilots' is to 'flies' as drives 



is to 'drives in': 

he flew a plane 
(piloted) 



(1) he « do 
plane « fly 



by. 



(2) he « go<^-^plane 
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We are again faced V7ith the problem of the infinite reduction of a 

set of properties into a smaller set. So we can legislate that we will 

use 'plane « fly' but 'car go' whereas we might just as well have said 

plane « go' and 'car « go ' , The rule-of-thumb is that we rewrite con- 
in on ‘'If 

air land 

cepts to get at the true conceptual sense of a word (i,e. such that there 
is only one conceptual action called 'fly') but not to simply substitute 
one concept that is a breakdown of another. The only reason for such a 



breakdown is paraphrase or translation and there our limits are whatever 
wi.ll work. Thus, 

he drives a car - he « ride ^ 

go do 



he drives to work - he ride car work 



and maybe (he do) 
car go . 



drive 



1. SACT = X « do 

X go 

2. human « SACT 

5 . a) X drives y = x do 

y « go 



(where y is car unless 
otherwise stated) 



b) X drives = x rides car 

There are 2 LEF listings in (5) for drive. Since the first implies the 
second; both conceptualizations are the realizate of the left half of 
(a). (b) is only possibly realized with the (a) realizate in addition to 

its own. 



- 24 - 



Conceptually, most verbs are often not V7hat they seem, and V7e have in 
addition to the class of pseudo-state verb? a set of verbs whose con- 
ceptual realizates are complex and require a look-up in the dictionary 
as to conceptual category and linguistic experience before proceeding 
with any conceptual mapping. For example: 

1) he wrote a book 

, , - by he 

he create ♦- book <|=: ^ 

writes 

2 ) he asked Fred to go home 

he « requested 
t 

„ ' tp house 

Fred « go 

Fred 

3) he desired Martha in the morning 

he o want 
t 

he « have ♦- Martha 
t 

morning 

* « 

k) he doubted his wife 
he « doubt 

t 

X <» true 

wife « say 
^ - of 
he 

5 . The Use of Case in Conceptual Dependency 
5.1. Conceptual Prepositions 

Perhaps the largest stumbling block to the clear understanding of 
the use of prepositions to indicate an indirect or prepositional depen- 
dency in our work has been the lack of differentiation between the pre- 
positions used between ACT^ PP and between PP^ PP. 

-25- 



The first thing that needs to be done is the elimination of the use 
of the same descriptions for both bonds. Clearly the 'with' of ACT<^PP 
is altogether different from the 'with' of PP<^PP. This is the case with 
other prepositions as well. 

The ACT<i~PP 'with' seems to be representative in English of the 
instrumental case. It can always be paraphrased by 'using'. Furthermore, 
it is vitally important that the semantics reflect this difference. In 

(1) 'I hit the boy with long hair' 
and 

(2) 'l hit the boy with a stick' 

it is quite clear that both (l) and (2) are ambiguous but it would be a 
mistake for any parser to treat these sentences in any but unique ways. 

We Can do this by allowing for an instrumental case, i.e., ACT <s — “PP. 

We Can thus list possible (or experienced) instruments for each ACT. 

Thus, we might have 'weapon' listed for 'hit', and a classification of the 
set 'weapon' elsewhere which would allow 'stick' but not 'hair'. Now, of 
course, either of these sentences could have had the opposite interpre- 
tation. But we would only want to discover these upon prompting. 

Similarly a case system for ACT ^ PP allows for the resolution of the 
ambiguity in a joke sentence like 
'Do you serve crabs? ' 
where the answer 

« 

'We serve anybody . ' 

can come as a result of the ambiguity in English of a certain class of 
verbs which take a recipient (or dative) case. The ambiguity is resolvable 
by the semantics where under 'serve' is the information that it's recipient 
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case takes 'human PP's' whereas the ACT i^PP requires 'food' or 'drink'. 

We had been writing prepositions over the prepositional dependency 
link, thus creating essentially as many links as there are prepositions, 
although these links are all of the same class. Clearly, there is a great 
deal of redundant information here, particularly in the creation of the 
semantic files to go along with these prepositions. While attempting to 
create 'conceptual prepositions' with the purpose of first sorting the 
prepositions that are exactly the same but semantically different (e.g. 

'of' meaning containment versus 'of' meaning possession) and second com- 
bining prepositions with identical conceptual meanings (e,g. the 'of', 

■f 

'with' and ''s' that all mean 'possession'), certain very interesting things 
fell into place. The most important of these for the practical problem 
of creating a parser was the fact that the prepositions combined well 
enough to drastically reduce the amount of semantic information neces- 
sary in order to parse. Another important reduction in the amount of 
necessary information was caused by the realization that the number of 
conceptual preposition or categories of prepositions was sharply divided 
between those that are attributive (be low- the- line dependency) and those 
that were dependent on the action of the conceptualization. We will con- 
centrate our discussion on the on-the-line conceptual prepositions. 

Consider the ' sentence , 

'l went with the girl to the park'. 

If we desire to parse this with conceptual rules only we are faced with 
the problem of how to treat each prepositional phrase (this problem would 
probably not be simplified at all using realization rules). 

To see some of the problems that this sentence creates we can contrast 




-27- 



it with the following: 

1 ) I went with the book to the park. 

2 ) I went with the girl from the park* 

5) I fought with the girl in the park* 

it-) I hit the boy with the girl in the park* 

5) I hit the boy with the bat in the park* 

While it may be possible to parse some of these sentences unambi- 
guously using a rather detailed semantics, it is clear that ceitain things 
are operating here that are out of the realm of semantic considerations 
but rather serve as conceptual case indicators. For example, the most 
obvious case is the difference between sentence (it-) and (5)* Although 
the construction of these is superficially the same the meaning differs 
greatly. This is caused by the conceptual cases that are present on the 
conceptual level and the confusing use of prepositions to denote these 
cases in English. Fillmore [it-] goes into the matter of case in great 
detail and it is not necessary to duplicate his arguments here. We take 
exception to the number of cases proposed by Fillmore, but this is in 
keeping with the attempt to present a semantic network that is conceptual 
in basis with no syntactic considerations. So, whereas there well may 
be as' many syntactic cases in English as Fillmore projects, it seems 
clear that conceptually the story is different. 

In sentence (5) then we may say that there is an instrument of the 
action and that this instrument is denoted by the noun following ’with'. 
Furthermore, we can predict from the ACT of -the conceptualization that 
there was an instrument o.f that action whether or not that instrument 
was stated in the sentence. Thus we can predict from the ACT certain 
properties of the conceptualization. 

The semantic ramifications are clear. We can list according to 
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semantic category the possible instruments for an action, again according 
to usualness. These semantic files then are simply probabilistic usual- 
ness files. And we can predict what instruments we might expect. In 
sentence (4) it is safe to assume that 'girl' does not belong to the 
'weapon' category that 'hit' would require. There is an additional safe- 
guard built in here, in our probabilistic choice, in that if 'girl' is 
not an instrument it must be something else. We can then check its pro- 
bability of occurrence in any new slot. In this instance, 'with' can be 
treated as a command to test the PP following as a potential actor in the 
conceptualization. This, of course is unique to the preposition 'with'. 
In (1), this check would fail which would require a check for a posses- 
sive connection, with the first available PP, in this case 'l', which 
would be acceptable. 

Similarly, there is a conceptual directive case which would enable 
us to parse (1) with a direction modification on the conceptualization, 
whereas (2) would have the construct 'from the park' as a possible 
attribute of 'girl'. Thus, we eliminate a check with the semantics and 
thus uncomplicate the semantics, by translating 'to' directly as a con- 
ceptual case maker, while 'from' would ambiguously refer either to a case 
or an attribute. 

Presently we allow four conceptual cases denoted by the following 
prepositions: 

OBJECTIVE - (none) 

RECIPIENT - to, from 
INSTRUMENTAL - with, by -_ing 
DIRECTIVE - to, from, towards 
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Similarly, there are 'attributive cases' of conceptual prepositions: 

POSSESSION - of, with 

LOCATION - near, at, by, in, before 

CONTAINMENT - in, of 

These conceptual prepositions are often realized in English by verb con- 
structions such as: 'have', 'located', and 'contained'. 

As far as the conceptual cases are concerned, their use allows us 
to orient the parser in a more verb -governed manner. That is, we will 
be able to map the 'to' in (1) directly into the directive case since the 
ACT that governs that constituent cannot take the recipient case. By this 
method then, v/e allow for a categorization of all the ACT's of the system 
by potential cases, thus creating an effective and useful classification 
schema. 

One of the most important things that the establishment of a con- 
ceptual case system allows us is the opportunity to accurately predict 
information that we don't know or haven't yet received at any point in 
the parse. For ambiguity at the sentence or paragraph level this is ex- 
tremely important. Thus in addition to our ability to ask when and where 
about every conceptualization, we will now be able to ask of: 'l « go', 

'to where?' (Direction), and 'how' (instrument); for 'I « gave ' , 'what?' 
(objective ), 'to whom?' (Recipient), 'how?' (instrument) and so on for 
every ACT in the dictionary. This predictive ability coupled to the 
already present one available from the attributive semantics allows us 
an enormous amount of information about a very uninformative sentence. 

For example, the system will now know, when it hears 'the boy ate', that 
it does not know and has the potential to find out about, the following 



things : 



OBJECTIVE - what did he eat?, SEMANTICS - what type of food? 
INSTRUMENT - what did he use to eat it?, SEMANTICS - which kitchen 

utensil? 

♦-PA size - how tall is the boy? 

♦-PA age - now old is the boy? 

LOC - where was he when he did this? 

T - when did this happen? 

and a great deal more information. Clearly, this is extremely important, 
especially if a potential ambiguity can be resolved by our expectations. 
That is, we will always be expecting something by relying on our know- 
ledge of the situation with which we are dealing. In some sense then, 
the parser will be intelligent. 

5 ‘2 The Particular Cases 

U.g.l The Instrumental Case - This case (denoted by i in the conceptual 
network) can very often be taken as being part of the actual action. 

That is, some ACT's predict very closely what kind of Instrument could 
have been used. For example, 'see' requires an instrument of 'eyes' and 
a possible addition to 'eyes' of 'glasses' or 'telescope'. Similarly 
shoot' requires 'gun' or something of the genre. This is true of a whole 
class of act's and we may label them temporarily as instrumental ACT's. 

It seems that a conceptual instrument is present every time there is 
a conceptual object. 

5 .. f ' 2 « 2 — The — Recipient Case - We denote recipient case by ^ • However, the 
class of act's that take Recipient turn out to be of a special variety. 

They are unique in that all the ACT's of this category express a certain 
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type of relation, namely a transition. Since a transition has a be- 
ginning and an end, we can consider the recipient case to be two-pronged 
denoted: ^ R 

Ufrom 

Thus, 'I want money' would have as its C-diagram the PP « SACT combina- 
tion (since 'want' is an SACT) and an objectively dependent conceptuali- 
zation expressing the desired transitory relation. The following might 



do 



I want 
t 



to 



money go I 

However, this would not express the full power of what has been said. 

In addition, the notion of 'money' as an actor does not fit in with our 
conceptual schema. The actual actor is unnamed but is either a human or 
human institution since those are the possible holders of 'money'. We 
might express the ACT in this conceptualization as 'give' but this is 
not necessarily a warranted assumption. The ACT that we do know to be 
taking place here is one of 'transfer' or 'transition' but more parti- 
cularly of 'active transition'. That is, this ACT does take an object, 
in this case 'money'. We can hypothesize a conceptual action called 
'trans' then, with the required properties and use it in the object con- 
ceptualization under consideration; 

j 

I « want 
t 



someone « trans ♦- money 

^ c s 



_ X someone^ 
from 2 

Here, the two-pronged recipient case expresses the beginning and end 
points of the transition. The two 'someones' are not necessarily the 
same one. In fact, the actual English realizate used in this situation 
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is determined by the identity or lack of it with respect to the two 
’someones'. If they are the same, the English realizate is 'give'. If 
'someone,' is 'l' then the English realizate is 'take' (or perhaps 'take 
illegally' i.e. 'steal'). If all three PP's are different then the rea- 
lizate is both 'give' and 'take'! Thus, 



would be* realized as 

'I want Joe to take money from Sam and give it to me'. 

'Give' and 'take' then are always instances of the ACT 'trans' and will 
be treated as such by the parser. Similarly a verb such as 'send' is also 



Here then, we have a verb whose conceptual realizate demands a cer- 
tain specific item at its I-case. As Fillmore notes we can have only one 
instrumental for a verb. Here we see that we might not expect the verb 
'send' to take instrumental case since its conceptual realizate could 



The ACT 'shoot' is another interesting example. Consider 'I shot 



case and instrumental case. Furthermore, if no more information is pre- 
sent, an extremely well warranted assumption that we would require our 
parser to make (except perhaps in the case where photography was the 
context) is that the C-diagram given is as follows: 



I » want 




Joe <=> trans «- money 



from 



Sam 



a 'trans' but a more complicated one demanding an I-case. Consider 'l 
sent money to mother ' . 



£ r 

Ui 



mother 



I « trans money ^ 



mail 



provide one. 



the man ' . 



Here the ACT 'shoot' requires objective case as well as recipient 



" 33 " 



I o shoot ♦- bullet 



R 



man 

C 

^“‘‘gun 



^ gun 



Other verbs that require this recipient case would probably include 

most 'speech-type' verbs. For example, 'l told Fred to go home' would be 

. Fred 



"Fred 



I o say 



Fred ^ house" 



^ M-<i 

go 

^ DIR TO 



Similarly 'l talked to him' would be: 



I « say X 



R 



C 



he 

I 



'Me heard me' would be realized as: 



he o perceive ^ ears 

it of 

he 

■r R r^ 

I o say ♦- x^ j 



he 

I 



Parsing into this construction would not be difficult since 'hear' can be 
directly realized as either the complex construction 



perceive < 

t 

X « say 



ears 



where x is human 



or 



perceive ^ ears 
t 

X « make sound 



where x is not human 



Thus the reliance on the conceptual dictionary will be heavy. 



^j.2.5 The Objective Case 

Since objects have been in use for a long time in these analyses, 
it is perhaps more illuminating in a discussion of Objective case to 
point out some examples of what we do not consider to be a conceptual ob- 
ject : 

An item is considered to be objectively dependent if it is the thing 
acted upon by the ACT, thus, in 'he shot the boy', the objectively de- 
pendent item is likely to be 'bullets' but it is not 'boy'. 'Boy' is the 
recepient case in this instance, which necessitates having the ACT be 
'shoot at'. Thus, a paraphrase might be, 'he shot bullets at to the boy . 
The oddity of this sentence sententially does not negate its conceptual 
meaningfulness . 

Deciding that an item is objectively dependent is a question of 
whether the construction can more meaningfully be realized some other 
way. For example, in 'I killed John', it is true that 'John was killed' 
but it is further the case that 'John is dead'. Therefore, the analysis 

is 

I do 

ill- 

John o die 

This is satisfying because the actual ACT (represented by the transitive 
dummy 'do') is unknown in this case. In the parser the information that 
allows for this kind of analysis is represented in the verb-ACT dictionary. 
Similarly, in 'I write books', 'books' is not objectively dependent on 

'write' but this is due to the character of 'write'. 

As elsewhere, when an ACT takes an objective case it is the function 
of the remantics to fill it in if it has remained unspecified. Thus, 'I 
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ate* would be expanded in its conceptual analysis to include its object 
which would be some type of 'food*. In this instance the sentence might 
bo short for a number of conceptualizations involving multiple eating 
actions. If the sentential object were 'dinner* the only allowable ana- 
lysis would then be: 

I « ate ♦- X ( food) 

% 

dinner 

of 

me 

While, the Objective case is often concrete and predictable from 
l-he ACT, often it takes the form of a conceptualization or a linguistic 
utterance. For example, in *I told John to go home', 'John* is the re- 
cepient of the ACT 'say'. The object of that ACT consists of what was 
.‘.'id, which in this instance is the conceptualization 
I « want 

. t _ - house John 

J ohn go < 

f ^here 

This entire construction then is the conceptual object of the ACT. In 
*I told John, 'Mary is fat'', the quoted phrase is the conceptual object 
of 'say' but it's underlying conceptualization is not. That is, the 
words themselves satisfy the requirements of the Objective case. 

Thus the Objective case can have a concrete PP or a conceptualization 
as its member but these are always objects of the ACT's with which they 
are associated and conform semantically to that requirement. 

‘j.F.'i The Directive Case 

The Directive case is the most complex of the cases. This is per- 
haps another \<jay of saying that we do not understand its operation too 
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well. Presently/’, we are using a two-pronged arrow to denote the begin- 
ning and end of the traveling (that is, the 'to' and 'from'). (For an 
example, see the dependent of 'go' in the last C-diagram.) However, the 
direction of an action is certainly more complex than is denoted by these 
two prepositions. Since the recipient case is strikingly like the direc- 
tive case in at least one of its forms, there has been a fair amount of 
discussion of the fact that recipient case is only a special instance of 
directive case. That possibility is certainly extant. 

Linda Hemphill [5] has suggested that the directive case is appli- 
cable with the realization of the following set of 'trans'-type verbs: 

1) reflexive transitory verbs with the action directed to a place 
location. 

2) reflexive transitory verbs that take objective case that are 
directed to a place location, where the focus is placed on the 
object motion rather than the subject motion. 

5 ) non-reflexive transitory having an object directed to a place 
location. 

Hemphill notes that there is a fourth category of non-reflexive verbs 
that correspond to the ACT labeled 'trans' in section 5*2.2. 

For example, some of the verbs in the first category are: go, fly, 
move, drive, climb. . . In the second category are the transitive 
counterparts of these verbs: move, drive, take . . . These verbs fit the 
form of: 

X verb-ed y to the z . 

The third category includes the following verbs: hit, shoot, kick, knock 
over . . . 

In the first category, it is possible to consider these verbs to be 
realizations of the ACT 'trans^' where there is an AA modifying each of 
these according to the definition of the verb. A possible modification 
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grouping might be : 



climb = trans 
t 

up 



go = trans. 



t 

horizontal 



fly ~ trans 
t 

trajectory 

By creating four classes of 'trans' verbs we gain a tremendous 
amount of versatility due to these generalizations. The primary problem 
is getting the original verb back after rewriting it in terms of some 
'trans' ACT .• That is, if the sense of 'hit' in the following sentence 
were treated as a 'trans,' with a 'trajectory' modification; it would 

5 

appear as: John hit the ball over the fence 



John trans, ♦- ball 4c 
t ^ 

trajectory 



D * — •> 



place 
fhOC 

beyond fence 
place 
^UOC 

near side of fence 



In order to realize this construction as 'hit' again, we would have to 
define 'hit' in terms of its AA, ACT realizate, and Instrument. That is, 
we would determine the possible instruments for this verb based on the 
experience file and this information would be part of the conceptual in- 
strument for the conceptualization even if it were unstated in the sen- 
tence . 

What we would be doing then is reducing the actual set of ACTs to a 
very small number thus allowing for a more conceptual system. If machines 
are ever to translate it would seem that this type of analysis would be 





a prerequisite. 



3.5 A Word About Case 

The relevance of case in our system then is in its ability to account 
for the conceptual relations on the main line of a conceptualization in 
some general way. In addition, the cases provide a classificatory power 
with respect to the ACT's as will be seen in the next section. What we 
choose to regard as a conceptual case and we choose to place elsewhere 
is significant. As far as conceptual dependency is concerned, locative 
is not a case. With the possible exception of 'timeless' utterances, all 
conceptualizations are modified by a LOG. That is, any conceptualization 
that takes a T also takes a LOG. This is not too different from noting 
that any conceptualization can be causally dependent ) on another 

conceptualization. That is, there is an important distinction between 
cases and relations between conceptualizations. LOG, T, and causality 
are examples of relations and not conceptual cases. 



- 39 - 



o 

ERIC 



by Sylvia Weber 



6. Conceptual ACT Categories 



It is possible, on the basis of some of the considerations made 
heretofore, to distinguish certain types of categories for the ACTs. The 
distinctions will depend on the configuration of cases which an ACT can 
conceptually take. Another way of looking at this more or less systema- 
tic classification is that it is an attempt to identify universal rela- 
tion-object dependencies, about which assertions can be m.ade to give us 
1 

’’sentences . " 

The fact that we set "assertions" apart from "relations" underlies 
the primary distinction which we make between verbs. The first group we 
call SACTs; they serve to subjectivize the conceptualization (usually in- 
troduced by the word 'that') which follows. For example, we have 'I know 
that the earth is pear-shaped'. (Of course, the conceptualization "re- 
lated to" by the subject (actor) may in turn be sub jectivized ; 'I know 
he thinks that he understands that <conceptualization>. ) Since SACTs 
"stand outside of" the conceptualization involving objects of the real 
world, we consider them as "meta-verbs"; they can have as subjects only 
conscious beings, since no other elements of the world can deal with con- 
ceptualizations which are the. "objects" of the SACTs. Thus SACTs do not 
take any case at the "real-world" level, although it would be interesting t 
consider whether there is an analogous scheme of "cases" at the "meta-level 

Y. We will assume that a sentence in its most general form has a struc- 
like that of Fillmore's "Modal-Auxiliary-Proposition" [ 5 ]. That is, any 
proposition may be prefaced by some condition on its truth. This pre- 
face, however, never involves what we would consider a verb except for 
the "act" of existence, and is irrelevant to the present discussion. The 
only point of interest we shall make is that such modals or negations (and 
perhaps sentence connectives) can be considered as "operators", rather 
than as the "relations" which are our chief concern here. 




In considering SACTs, we are faced with the problem of explaining 
such sentences as 'I know him', where there does seem to be a concrete 
objective case associated with 'know', and 'I think with my brain', where 
there seems to be a concrete instrumental case. Theiiie apparent deviations 
are reflections of the fact that human beings (as "subjects" or "objects", 
and the acts they are capable of performing have both a physical and n 
mental (concrete and abstract) component. Speakers of English often use 
the same word for both of these senses. In the case of 'think' as men- 
tioned above, this usage does not seem to be conceptually justified. That 
is, when ones says 'I think that ...', heusually means not that he is 
presently engaged in the process of thinking, but rather that he holds a 
certain opinion. Thus We will accept two senses of 'think', only one of 
which (the latter) is an SACT . 

The verb 'know' on the other hand, seems to be a purely abstract 
phenomenon rather .than an activity in any sense (one says 'I am thinking' 
but not 'I am knowing'). Thus there are no grounds for distinguishing two 
senses of 'know' on this basis. We might ask, then, whether the statement 
' 'I know that he rides a pogostick' really implies a different categori- 
zation for the word 'know' than does the statement 'I know him'. The first 
point to be made is that 'know' as a purely abstract verb can relate only 
abstract components of its subject and object. We could not, for instance, 
meaningfully say 'I know the wastebasket'. When we say 'I know him', 

'him' is a kind of "abbreviation" for 'his behavior', 'the way that he 
is', or 'that he is x,y,z ...'. 

Similarly, 'I understand him' means 'I understand why he is x,y,z 
and 'l know physics' means 'I know that force is dependent upon mass and 
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acceleration' etc. A sentence such as 'I know that he rides a pogostick' 
then appears as a specific instance of the sentence 'I know him'. When we 
"abbreviate" the former sentence by saying 'I know that fact', the simi- 
larity becomes more noticeable. The progression 'I know him' - ' what do 
you know about him?' - 'I know that he rides a pogostick' also supports 
the notion that the same "sense" of 'know' is being used in each case. 

This sequence also incidentally tells us that the construction 'about x' 
has nothing to do with case as discussed here, but rather is an abbrevia- 
tion or a "slot" which can be filled in by a fact or situation in which 
'x ' occurs . ) 

fiaving concluded that the conceptual object of a verb such as 'know' 

must be abstract, we are nevertheless faced with the "inconvenient" reality 

that when an animate being is relating to some sort of information (as 

opposed to asserting it), the superficial object of the conceptualization 

involved is often the PP, human or abstract, which seems to be respective- 
*• 

ly either the focus of or the name given to the object conceptualization. 

We therefore assigt^ ACT 'know' as used in 'I know him' to a new cate- 
gory, which is considered to operate on the relational level and includes 
nil verbs which exibit a certain relation to an object fitting the above 
description. ACTs of this category are typified by attitudes toward or r^ 
actions to a conceptualization (conversely, the effect of a conceptualiza- 
tion on an animate being). We could also view some of these ACTs as a (unary) 
adoption of a certain state of an animate being as a result of a conceptu- 
alization, rather than as a (binary) relation between the animate being 
and the conceptualization. (The change-of-state aspect is discussed in 
some detail in section 8.5. 1 and will not be emphasized in this chapter.) 
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These ACTs of ('usually emotional) effect we call EACTs. 

EACTs differ somewhat according to the type of conceptualization 
related to and the circumstances of its occurrence. An example in which 
an attitude (i.e. a continued reaction) toward some activity is expressed 
would be 'I enjoy cooking', where the actor of the object conceptuali- 

zation must be filled in. In other cases, other components of the object 
conceptualization must be supplied, as in 'I enjoy (l watch) movies' 

(see section 8.2 on "associations"). In both of these examples, the 
activity has a certain effect on 'l'. 

It is, however, not always obvious whether it is the character of 
the activity or its existence which affects the subject in such a sentence. 
For instance, consider 'John's love for Mary disturbed her parents'. This 
is either equivalent to a) 'the fact that John loved Mary disturbed her 
parents' or e.g. b) 'That John's love for Mary was insincere disturbed 
her parents ' . We would like to assign similar conceptual structures to 
these two sentences with a variable component to account for each of the 
meanings. At this point we consider the conceptual meaning of the word 
'fact'. We have said that every proposition is at least implicitly pre- 
faced by an indication as to its truth value. When we deal with propo- 
sitions in our speech in general, we are dealing with possibilities 
(e.g. 'That all dogs dislike water is true, doubtful, etc.'). The word 
'fact' is equivalent to the assumption- that the subsequent ' proposition 
is true . (Thus we might think of a conceptualization as an assumed pro- 
position.) In sentence (b) above, it is assumed that John loves Mary; 
'being disturbed' refers to the insincerity of this relation between him 
and Mary. Thus that to which Mary's parents are relating is represented as 
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John 

insincere 

love 

t 

Mary 

For the first half of sentence (a) we have, correspondingly, 

John be 

t ^ 

love 

t 

Mary 

(The proposition 'that John might love Mary (disturbed her parents)' 
would be represented as 

John possibly be 

love 

t 

Mary 

This consideration of propositions also enters into another problem, 
namely, that the verb 'fear', which as an emotion seems to be an FACT, is 
also used to express propositions and thus shares a property of the SACTs. 
We have, for example, 

a) 'I fear mountain-climbing' and 

b) 'l fear getting caught in a blizzard' 

In (a), 'fear' is an FACT in the sense that 'enjoy' is an FACT. In (b), 
'fear' performs the same function in one interpretation of the sentence, 
but in an alternate interpretation the object of 'fear' is 'that I will 
get caught in a blizzard'. In other words, the object is only a possi- 
bility which the verb 'fear' must postulate as a "future fact", i.e. 
predict, if it is also to express misgivings with respect to the situation. 

We have been discussing with reference to FACTs mainly "attitudes", 
i.e. "habitual reactions". A different meaning is produced when uhe same 



EACT is used to describe a reaction to a specific event. The following 
examples respectively illustrate these two meanings: 

a) 'Maids knocking disturbed him before he got used to it' 

b) 'The maids knocking disturbed him before he was ready to get up' 

Since this difference is only a matter of tense (here applied to a cause- 
effect situation), it does not complicate the notion of an EACT in any 
way . 

EACTs may be considered to be verbs which describe "static" abstract 
relations between an animate being and some at least partly abstract 
object. The remaining abstract verbs describe "dynamic" relations; i.e. 
they involve the basic concept of trans fer . Such acts fall into cate- 
gories reflecting two attributes characteristic of human beings. 

The first such category we call "communication acts" or CACTs. 

These acts bear some resemblance to SACTs in that they take assertions 
or facts as "objects"; they differ from these however, in that a CACT is 
an (essentially human) activity itself rather than just a context for an 
idea. The abstract object of this activity (often "named" or "abbreviated' 
as 'idea', 'word', 'thought', etc.) is transferred to another (perceiving) 
animate being, which is thus in the "recipient" case. As a partly physi- 

I 

cal activity, a CACT can be expected to take instrumental case (the 

object here being restricted to instruments of communication). Thus we 

have, for example, a) 'He announced his ideas to the group with (through) 

* 

a microphone'. The sense of 'think' which was rejected as an SACT above 
is included in this category. It represents communication with oneself. 

It is interesting to note that the sentence 'I read this book to 
you' is analogous to 'l spoke these words to you' and is thus both an 
"abstract" and a "concrete" sentence. Our minds do not confuae these two 
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components within the sentence; the sentence evokes an image either of 
eyes scanning the printed page at the physical level or of the consciousness 
absorbing the material the author wishes to convey at the mental level. 

Thus the implications of the sentence 'She reads with glasses' do not 
prompt us to ask what 'she' derives from reading intellectually, but rather 
whether she has poor eyesight (a physical attribute). 

Communication, however, is a two-way process; we must therefore in- 
clude in this category as a separate group acts of perception, Sich as 
'hear'. Such acts will take the same objects as the expressive-type 
CACTs mentioned above, as well as instrumental case. However, since per- 
ception corresponds to the "receiving" aspect of communication, we can 
expect that 'from' rather than 'to' will be the preposition relating to 
the other person. We thus have, as an analogy to a) above, the sentence 
b? 'He heard those words from him with his hearing aid' (where 'words' is 
an "abbreviation" for 'that which he said'). 

The second, somewhat analogous category of transfer-verbs involves 
transfer of possession. ACTs of this category are called TACTs and, 
again, generally involve a human actor, take instrumental case and ex- 
hibit the 'to '-'from' relationship to an animate recipient of the object. 

It is chiefly in the nature of this object that TACTs differ from CACTs; 
the object is concrete rathTef’ than abstract. The following matrix sum- 
marizes the case possibilities for representatives of verbs of both 
categories : 



"active" 


COMMUNICATION 

speak 


TRANSFER 

give 


DONOR-RECIPIENT CASE 
(to) animate 


It • f 1 

'passive 


hear 


receive 


(from) animate 


Objective case 


conceptualization 


PP 




Instrumental case 


PP 


PP 







The second major group of "relational acts" involve physical inter- 
action. Corresponding to EACTs in the abstract group, we have PACTs, 
which consist of physical actiun of an animate actor upon a concrete ob- 
ject, excluding transferral of that object. A voluntary physical action 
involves (explicitly or implicitly) some means to accomplish the action, 
i.e. takes instrumental case. Verbs of physical contact generally fall 
into this category: 

a) He hit fhe boy with a rock 

b) He hit the boy (with his hand) 

The second group of concrete ACTs, corresponding to the abstract, 
transfer ACTs, includes those ACTs which involve simple physical transfer 
of an object. These ACTs take the directive case rather than the re- 
cipient case, since location rather than possession is relevant here. 

There remains nonetheless a similarity between the two cases; the re- 
cipient case is a kind of abstract directive case. Thus the recipient 
case is realized with the words ’to’ and ’from’, whereas the directive 
case includes these words plus a part of the object. (We note that a 
phrase such as ’to the north’ is really an adverbial expression specifying 
geographical direction and has little to do with case.) The two cate- 
gories of this group are illustrated by the following: 

a) He walked into the barn -<> He walked to the inside of the barn 

b) She placed the wineglass on the car -+ She moved the wineglass 
to the top of the car. 

I 

Here ’place’ is an example of a PACT , and ’walk’ of an RACT . They are 
conceptually similar, the only difference being that an RACT is reflexive; 
i.e. the object of the action is oneself (’He moved himself into the barn’). 
Examples (a) and (b), however, do not account for ACTs used with prepo- 
sitions such as ’over’, ’across’ and ’near’, where no physical part of 



the destination object is identified in the sentence. However, if we 
include the vicinity of an object as one of its properties and include 
as relevant to direction not only -he goal of the transferred object but 
also its location in transit, there is no problem. Thus, 

c) 'He threw the ball over the fence' becomes 'He threw the ball to 
the opposite side of the fence via (a point) above the fence'; 

d) 'He drove from one side of the country to the other side of the 
country via the surface of the country'; 

e) 'He threw the frisbee near the fence' becomes 'He threw the fris- 

bee to the vicinity of the fence'. 

For more extensive discussion on prepositional dependencies see section 

Several points can be made regarding these examples. First, as with 
the recipient case, there is both an initial point and a destination 
point for the object involved. In the case of (c) aiid (e), there is an 
implicit 'from the point (location) of himself'. Second, if we distin- 
guish transit location from goal location, we have some idea of how many 
or what kind of directive case(s) to expect for an ACT. We would not ex- 
pect an ACT to have more than one goal and normally not more than one 
transit location. For instance we might expect 'He threw the coffeepot 
over the fence into che flowerbed' but not 'He threw the pot over the 
fence into the flowerbed near the chickencoop' where 'near the chicken- 
coop' is a goal of the pot rather than the location of the flowerbed . 

We would also not usually expect 'He threw the pot over the fencp 
over the dog's head into the flowerbed', and certainly not 'He threw the 
pot over the fence under (through, across) the fence into the flowerbed'. 
This idea seems to hold also for locations: 'He went to N. Y. via Chicago 



via Naw Orlaans' sounds strange and 'would be taken to be ecjuivalent to 
'He went to N .Y . via Chicago and New Orleans', in which Chicago and New 
Orleans would either seem to specify parts of the same route, or would 
suggest that two separate trips were made. We note that with respect to 
the analogy between the dative-recipient and directive cases, both have 
a static, non-transfer form which seems to be universal, i.e. 'x is with 
or belongs to y '('y has x') and 'x is at y' respectively. (Such a 
treatment of the verb 'to have' is given by Fillmore [^lO 

There remains with respect to verb calssif ication one more identi- 
fiable major group. These correspond to a certain group of the "intran- 
sitive" verbs; they specify the state of an object rather than evoke any 
image of true action, whether physical or mental. Sucn verbs, then, take 
no ‘case (with one possible exception to be examined later), as they des- 
cribe an object in terms of its own properties rather than of its re- 
lation to any other objsct. In general, these verbs define a) the 
existence or non-existence of an object ( 'be', 'remain ), bj a change of 
one of these states into another ('die', 'appear') or c) an increase or 
decrease of some characteristic of the object in its state of existence 
'''grow', 'fall'). We note that "state" may be a state of motion, in 
which case the state is both a state of transition and a transition from 

one state to another . 

The resemblance of apparently different types within this class of 
verbs is noticeable in the following pattern: 



state -♦ 

X 



transition -♦ 

xy 



state -♦ 

y 



transition -4 
yz 



state 



z 



a) not be start to be 

b) not live be born 

c) high start falling 



be 

live 

be falling 



cease to be 
die 

cease falling 



not be 
not live 
low 



Here 'falling' represents a change from stationary state^ to 
stationary state^ (change of location), but a more imr.iediate change of 
state is represented by the change from stationary state^ to motion 
state (change of motion) . 

Since "motion" is one of the possible states of an object, V7e re- 
cognize that a directive case is possible (e.g. 'The tree fell onto the 
tent'). Such motion-state verbs we call MACTs ; the remaining verbs of 

this class, which take no case, we call lACTs . 

We might point out here the difference between 'fall', an 'MACT, and 
'walk', an RACT . By walking, an actor is causing himself to change 
state by means of a voluntary physical process (picking up his feet, etc). 
He may require an external instrument, such as a crutch. Falling in- 
volves no such conscious activity. 

We have somewhat facilitated our treatment of motion-states by 
considering a "negative-type" verb such as 'fall' as representative. 

The word 'rise' presents a more interesting problem. Consider the sen- 
tences : 

a) The moon rises 

b) The man rose with a crutch 

c) Hubert rose with the balloon 

The sense of 'rise' in (a) is a motion-state (MACT), that in (b) is a 
physical activity (RACT), but that in (c) is not as obviously either of 
these to the exclusion of the other. The confusion occurs because humans 
usually engage in some sort of conscious physical activity when changing 
state, as in the case of 'walk', so that one tends to expect that any 
‘ "positive-type" change of state by a human would involve such activity. 

In sentence c) this is not case; conceptually we have nothing more than 

i 
( 

f 
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a motion-state. The balloon plays an accompanying rather than an in- 
strumental role as far as the verb is concerned (although this example 
certainly points out the strong association between the notions ''ac- 
companiment'' and "instrument"). Whether or not Hubert intended to use the 
balloon or whether the balloon in some way "caused" Hubert to rise is 
a question not directly relevant to the conceptual structure underlying 
the sentence . 

The ACTS we have discussed are classifiaole as to case because they 
are in a sense "elementary"; the case dependencies associated with them 
reflect relations that are rather easily conceived of. The categorization 
scheme presented is of course not considered to be conclusive; it is 
rather an indication of what are thought to be valid lines along which 
some sort of conceptual categorization might occur. One of the problems 
which invites further thought lies with the criteria for ACTs which re- 
late to conceptualizations. That is, perhaps the analogy to ACTs involv- 
ing objects should be realized, so that, for example, the present SACT 
would be considered a "static" version of the present CACT, which in- 
■ volves transfer. Thus we would consider both of these categories to be 
grouped together with a possib le recipient at the meta- level and find 
some other way of designating those ACTs involving expression and per- 
ception as mediums for asserting and accepting facts. For example, the 
true perceptive ACT 'hear' would have as its objects sounds such as 
"water dripping" rather than the fact 'that water was dripping'. 

Closer attention to analogies between the phy.'^ical and abstract 
levels, (or perhaps even according to several "frameworks" as suggested 
by Tesler in section 9) might also be fruitful. For example, the present 
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PACT category, which includes the ACTs 'hit' and 'touch', represents only 
those non-directive physical relations in which one PP is acting upon 
another, and thus does not correspond to the present EACT category (which 
is dominated by ACTs which seem to be relations rather than acts) to any 
satisfying degree. It seems that we need, first, a static category on the 
physical level including the verbs 'inhabit', 'be touching', 'surround' 
f 'The garden surrounded the house'), etc., which would correspond to EACTs 
such as 'love'. We then would need a change-of-relation category on the 
abstract level including verbs of the type 'fall in love with', which 
would correspond to the PACT category, containing 'enter', 'touch', 'sur- 
round' ('The enemy surrounded the fort in five minutes'), etc. 

A final word relates to verbs which do not seem to fit neatly into 
any of the categories suggested. These are mainly verbs such as 'organize', 
'study', and 'demonstrate (against)', and other "complex" verbs having 
conceptual or semantic components which are not immediately obvious. Many 
of them are probably culture-dependent; that is, a verb consisting of an 
(arbitrary) arrangement of components at various (perhaps arbitrary) 
levels of abstraction should not be expected to have a direct counterpart 
in another culture. Such verbs will probably prove to be the most in- 
teresting with respect to correspondence of their components to the sug- 
gested categorization or motivation for its revision. 



- 52 - 



o 



7 « The Parser 



7.1 Introduction 

The case system presented here provides the opportunity to build 
Spinoza II. In developing the work under discussion we have spoken in 
ambiguous terms about both the theory and the parser. That is, while 
Conceptual Dependency is a theory of language in its own right, to some 
extent the validity of a theory depends upon its usefulness. Here its 
usefulness lies in the fact that it is also a theory of computational 
linguistics. Thus it explains how one might expect to be able to use 
natural language in a computer program, given that all possible good things 
were to come to pass. But machines are not infinitely large in actuality* 
Furthermore, while the demand for an effective natural language 'under- 
stander' is great, it is possible to pacify the demanders while still 
being true to our theoretical goals. We therefore have undertaken the 
building of a parser which is capable of doing a part of the overall task. 
This part however is a very important part and an easy one to do. Fur- 
thermore this parser is practical and useable by programs that need to 
interact with humans* But perhaps the largest consideration in the build- 
ing of this parser is the realization that much of the work that it is 
necessary to do in order to build it, is precisely the same work as needs 
to be done in beginning to build any future version of the parser. 

The central part of the parser is' the dictionary of verbs. In the 

\ 

verb dictionary we can expect to find the two types of information that 
were mentioned earlier. The linguistic experience information points 
out the expected syntactic patterns that have been known to accompany 
this verb. And, the conceptual information explains what kinds of things 
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we can expect to be in relation to the conceptually-realized verb. 

Thus, the task of the parser is mainly to discover the verb, and 
then to find the infurmation that Is expected syntactically and conceptual" 
ly based upon the syntactic and conceptual categories associated with that 
verb. Furthermore, the parser must choose between senses of the verb 
based upon \ he available semantic information. But the primary task re- 
mains finding the verb. In order to do this we make use of inflection 
and agreement information about English. This process has its parallel 
on the conceptual level in the heuristics that the parser employs based 
on certain conceptual information. Thus, we can view the parser as em- 
ploying two basic operations on two different levels of analysis. On 
the sentential level we use agreement information to get us looking in 
the right places and syntactic information about the verb to permit ut 
to make certain educated guesses about what we are likely to find and 
where we will find it. The third part of the process on this level in- 
volves what are often called selectional restrictions. This 'semantic’ 
type information will further confirm our syntactic expectation in terms 
of actual meaning. 

It is very satisfying to note that these three basic operations have 
their realizates on the conceptual level. (Of course, since Conceptual 
Dependency is a stratified linguistic system we might have expected that 
this would happen, but since we were really not trying to make it so, it 
is nice that it worked out anyway.) The conceptual category information 
will point out which cases are expected to be utilized, and will allow 
us to know what we are looking for. The possible combinations of con- 
ceptual categories have their selectional restrictions also. This is 



* semantic ’ -type informatioii at the conceptual level and delimits the 



conceptual possibilities of combinations in accord v?ith experience. The 
analog of agreement rules dre the heuristics. That is, we have a set of 
rules at the conceptual level that explain what we should do at certain 
points in the parse, given a certain set of circumstances. These rul s 
are partially dependent on the langti.age concerned, and thus are the in- 
terface between the two levels. Similarly, the agreement rules of the 
sentential level are at the lowest level of the analysis. (This means 
that in generation, they are the last ones applied.) 

Thus, the parsing process consists of searching for a certain ele- 
ment at both levels (the verb sententially , and the PP o ACT conceptually 
given that these exist)', then taking the information provided as to what 
we will now expect to find and searching for that. 

7.2. The Verb -ACT dictionary 

The primary element in the Parser is the verb -ACT dictionary. The 
information in this dictionary consists of the following parts: 

a) verb category - we recognize the following syntactic categor— es 

' of verbs : 



vi - intransitive verb: The parser expects to find no senten- 

tial object for this verb. Examples - sleep, die 

vt - transitive verb: The parser expects a direct object. 

Examples - hit, like, want 

vio - indirect object verb: -The parser expects no direct ob- 
ject but a possible indirect object. Example - go 

vp - pseudo-state verb: The parser expects a direct object 

which it will then treat conceptually as the actor (y) in 
the construction: 



y « ACT 



X <=> do 



# 



where x is the sentential subject and 
y is the sentential object. Examples 
break, grow, open 
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vx - double object verb: The parser expects to find two objects 

that have no preposition in front of them in which case the 
first object is conceptually the recipient and the second 
is conceptually the object. Alternatively, these objects 
could be in reverse order with a 'to' separating them. 
Examples “■ give, buy, call 

vy - double subject verb: The parser expects to find either 

two subjects and no sentential direct object, or on ordina- 
ry transitive relationship with a verb which may end in 
'with', where the conceptual realizate is actually two 
conceptualizations each with opposite ACTOR-OBJECT order. 
Examples - fight, communicate, sleep with 

vs - state verb: The parser expects to see a 'that' following 

the verb or else a noun verb combination as object (pos- 
sibly separated by a 'to'). Examples - think, see, allow 

Thus, the syntactic category takes care of a good deal of the par- 
sing procedure. The conceptual parse is partially completed based on the 
syntactic verb category. In the cases of vi, vt and vio, the conceptual 
realizates are straightforward by definition, for example, the sentential 
subject and object of a vt are often the conceptual ACTOR and OBJECT when 
the ACT is a direct realizate of the verb. 

Clearly, most English verbs have many possible syntactic categories 
in the sense just defined. Even the examples given are only true for one 
sense of that verb. The next major problem is choosing between these pos- 
sible senses. This is done by the use of semantic information for this 



level. 

b) syntactic selectional restrictions - Often we are given many 
alternative syntactic categories for a verb and we are faced with the 
problem of selecting between them. Also it is common for one syntactic 
category of the verb to have many different meanings. The selectional 
information, or 'sentential semantics' is used to make the choice. Thus 
in the dictionary for 'expect' we find: 

1 

/ 
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expect 

vs 


Expect 1 




subj (x) 
human 


obj(y) 


vt 


X expect 

t- 

y « go 
F 


p ^here 

1’ 


human 


vehicle 

human 


vt 


X <=> expect 

t 

one tr. 


1 

R K 

ans- ♦-y^ ; 

1 '>one 


human 


phys.obj 


vt 


X « expect 
t 


1 


human 


any 



We choose the sense of the verb based on the surrounding syntactic cate- 
gories first, and then on the surrounding semantic categories. So if 
'that' follows 'expect' or if 'N to V* or 'to/V' follows 'expect' we re- 
cognize that it is the vs instance and proceed from there to the ACT de- 
finition for 'expect 1'. However, if a noun or noun phrase follows 'expect' 
we must choose between the possible vt's. This is done on the basis of 
the lowest leveled category (in the semantic tree, see [6] ) that 
applies. Thus, if the noun following 'expect' is John, the first vt ap- 
plies (i.e. 'I expect that John will come here', is the underlying con- 
ceptualization in 'I expect John'). If an abstract noun appears, it is 
of the class 'any' and will be rewritten as a conceptualization dependent 
on 'expect' (e.g. 'I expect an accident' is 'I expect that something will 
occur accidentally'.) 

In all these cases the conceptual 'expect' that applies is 'expect 1' 
which we define elsewhere as an SACT that takes human actors. 

(It is worth mentioning here that this parser is intended to be 
practical and practicable. Therefore, whereas exceptions to each rule 
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that we have just proposed do exist, their frequency of occurence does 
not warrant complicating mechanisms that will work as is most of the time,) 
c) conceptual category - We have already dealt with the possible ACT 
categories. One of these categories is assigned to the unique sense of 
the ACT in question. There is not a one-to-one correspondence between 
verbs and ACT's. That is ^ there are many more verbs than ACT ' s in the 
system. For example, most of the verbs that are realizates of TACT’s are 
realization of 'trans^^' and some defined set of circumstances in the con- 
comitant cases. This is true of most motion verbs (DACT's) which are de- 
rivable from 'go 1'. The verb 'come' for example looks as follows: 

come subj (x) 

^here 

vio X go 1 ■< — 1_\ human 

vio one trans^^ x phys.obj. 



d) conceptual level semantics - The conceptual semantics have been 
dealt with extensively elsewhere [ 7 ] and need not be reviewed here. In 
the actual implementation of this semantics we utilize the usualness of 
various items in the cases assigned to each ACT. Thus there is an in- 
strumental semantics which would use 'weapon' for 'hit'. 

The separation of the semantics into two levels is significant for 
a number of reasons. Consider the sentence 'I killed the trees that I 
grew with fertilizer'. The correct parse of this sentence is: 

I do 

I t 

, I grow 

fertilizer 

The placement of the semantic restrictions on both levels enables us to 
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correctly parse this sentence. The conceptual semantics are of no help 
in determining where the instrument is to be attached since the right 
answer is the second 'do' and 'do' is just a dummy action. This dummy 
action could take any instrument and its semantics, are not helpful. 
However, the verb 'grow' can take an instrument of which 'fertilizer' is 
certainly one. In fact, it is precisely the construction 'do- 4 — ferti- 
lize' that can be realized as 'grow' in English, However the ACT 'grow' 
is an lACT which takes no instrument as it is the vp character of grow 
and the acceptable instrumental semantics of the verb that allows us to 
know that this is the instrument conceptually of the 'do' associated with 
the conceptual 'grow'. 

7.3. Operation of Spinoza 1.2 

To expedite implementation of an intermediate version of the parser, 
it was created as a major revision of Spinoza I Instead of as an entirely 
new program. As a result, it preserves many of the idiosyncrosies of 
the earlier program. The main change is the use of the verb file instead 
of realization rules to discover main-line constituents. 

The parser scans the input stream from left-to-right , backing up 
only rarely when it finds itself misled by ambiguity. When a word is 
read, the following conditions are tested: 

( 1) Does it form an idiom with the next word? 

(2) Will it serve as a main' line constituent for a partial 
conceptualization that is waiting for completion? 

(3) Together with the immediately preceding words in the "hooks" 
list of live words (words that either need a governor or can 

still govern more words), does it match a realization rule? 

Presently, there are 21 realization rules, accounting for most of the 



o 



categorical syntax of English; the syntax of connectives like prepositions, 
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relative pronouns, and conjunctions is specified in the lexicon. Twelve 
of these rules specify categories of modifying words that lexically pre- 
cede their syntactic governors: 

adverb-verb negative-auxiliary quantifier -noun 

adverb -adjective negative-noun/verb/adjective number-noun 

adjective-adjective auxiliary -auxiliary noun-noun 

adjective -noun auxiliary-verb determiner -noun 

Two rules specify categories of niodifying words that can lexically follow 

their syntactic governors: 

verb-adverb 

noun- ’’right” adjectives/participles 

The last seven rules list some realizations of the main- line of a concep- 
tualization, may specify which concept governs the auxiliary, and must 
specify the permutation of the constituents to put them in declarative 
order for indexing into the verb file. Each rule has two parts: recog- 
nizer and chart. Xn the chart, a ”2” means the second item in the re- 
cognizer; "Gov X y” means that item x governs item y; "Svo x y z" means 
the declarative order of the clause is x followed by y followed by z. 

”0” means a constituent not found in the recognizer, 



recognizer chart 

(noun or pronoun) (verb) Svo 1 2 

FORj^ (noun or pronoun) TO^^ (verb) Svo 2 



TO^ (verb) 



Svo 0 2 

(common noun) (noun or pronoun) (verb) Svo 2^1 

(noun or pronoun) (passive verb) Svo 021 

(begin sentence) (verb) Svo YOU^^ 2 [imperative] 

(auxiliary) (noun or pronoun) (noun Gov 3 1 Svo 2 3 
or pronoun, verb or adjective) [Interrogative] 
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recogni zer 



chart 



(noun or pronoun) (auxiliary) (noun, Gov 5 2 Svo 1 5 
pronoun or adjective) 

The parser discovers vertical dependency links from the first four- 
teen rules, and sets up conceptualizations (most involving the verb file) 
from the last seven. 

Clearly, the drastic reduction in the amount of realization rules is 
extremely satisfying. Continuing revisions of the program will rely on 
organization of the information such that the actual parsing process is 
more in line with a hearer's intuition. 



r 






» 



8. Etcetera 

In attempting to write a theory and a program to deal witn all of 
natural language, it is frequently necessary to ignore a great many 
aspects of the problem in order to effectively deal with what are con- 
sidered to be more important aspects. In this section, we will briefly 
mention some problems that we have been ignoring and some tentative so- 
lutions that we have proposed. 

8.1. Attribute Statements and Tense Modifications 

We now def ferentiate between conceptualizations and attribute state- 
m-mts, denoting the former by <=> and the latter by^ . In addition, 
takes three forms, two for PP^PA and one for PP^PP. We denote the 
sensing part of the attribute statement with 's' written over the link. 
This is used in statements such as 'I am hot'. For 'I am tall we use a 
'b' to denote the 'being' aspect. PP^ PP can be read as 'the former is 

an instance of the latter'. 

Thus, we are proposing that all statements can be described in terms 
of either feeling, being, or doing. This conception has its philo- 
sophical overtones. It is of course, not too surprising to discover 
that this work might have ramifications in other fields. 

All of these links can be modified by a 't' denoting a transition. 
Thus, 't' is the conceptual realizate of 'become' or 'grow'. We denote 
the conceptual 'begin' and 'end' by subscripting the 't' with 't^' and 
't ' respectively. In addition, we recognize a continuant tense for 

f 

continuing action (often realized as '-ing' in English) and denote it by 
'k'. We also denote a 'tenseless' statement (a 'truth') by a A • Absence 
of a time marker denotes present tense . 
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Using these modifications on tenses we graph the follcw'i ig sentences 

so : 

'l am taking pills' 

I « ingest «- pills 

'I have been taking pills’ 
pk 

I ingest «- pills 
'l started taking pills' 

I » ingest pills 

'I will start taking pills' 
t f 

I « ingest ♦- pills 

'I will be continuing to try to stop taking pills' 

I « try 
t 

I o Ingest ♦- pills 
£ 

'I grew to be tali' 

P^£ 

I « tall 

'I am becoming happy' 
kt 

I « happy 

Similarly, we account for the following auxiliaries by the following 
tense combination. 
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he has written 



he had written 
[write 



lie 






he can write 



he could write 



he should write 



1 j must write 



he is writing 



he did write 



he 






i write 



tfP 



he wrote 
he » write 



he «> ought 
t 

he x^rite 

he « have 
t 

he write 



one « went 
t 



he « write 



one « require 
t 

he « write 



k pr (pr denotes present tense) 



he should have 
written 

he|should/be writing 
<may 
I can 



(on second link) 

k ( on second link) 



8.2. Associations 

Another item of research that needs to be done in order to create 
an effective conceptual parser is in the realm of some type of associa- 
tive storage of concepts. For examp le^ the construction I like PP 
should be parsed as 

( l) I « like 
t 

I o ACT PP 

where the ACT would come from an association with the given PP. This 
might be 'look at' for 'pictures'; 'read' for 'books'; 'eat' for any type 



of food; or ambiguously 'play' and/or 'watch' for 'baseball'. Similarly 
in 'I fear bears ' a correct parse might be 

(2) I « fear 

\ 

bears harm ♦- I 

In (1) and (2) we know that 'like' and 'fear' are ACT's chat require 
an entire conceptualization as an object. Therefore it is clear that an 
ACT is missing and must be discovered. An associative file that is capable 
of relating the 2 PP's that we know to be the actor and object of this 
conceptualization would have to be called into use in order to provide the 
most likely ACT for the appropriate slot. Thus we could say that 'humans' 
and 'books' are most likely related by 'read' and that only 'human' could 
be the actor. But in (2) 'bears' would be the actor. The cv:>nceptual 
semantics for delimiting possible actor-action combinations, coupled with 
the associative file, would help determine this. That is, the ACT's would 
also need to be associatively related such that 'fear' would relate to 
'harm' and then 'harm' could relate to 'bears' as an actor. This associa- 
tive store would also be employed in the disambiguation of certain other 
types of construction. For example, in 'I saw birds flying to the con- 
vention', a parser that makes use of only one conceptual sense of "fly' 
would be likely to have the 'birds' do the 'flying' here. But it is the 
lack of association between 'animal' and 'human institution' that would 
question this decision. The more likely association between 'human' and 
'human institution' would take precedence. 

We expect that it may be feasible to eliminate a great deal of the 
information that would need to be present in the linguistic experience by 
use of the associative store. This will be made possible by the 
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considerations derived from the ACT categorizations. As we have seen in 
section 6, the vari.ous ACT's fall into a number of groups which is far 
less than their possible combinations. These groups are based on the 
possible conceptual cases that an ACT can take. It has turned out that 
there are groups of ACT's that take certain combinations of cases. For 
example, any ACT that takes a recipient case can also potentially have an 
instrumental. Furthermore, this instrumental is often defined by the ACT 
itself e.g. 'send' is a 'transfer-type' ACT with 'mail' or 'messenger' as 
its instrument. 

Since these ACT categories do not appear to be too numerous they are 
very useful in directing the parser as to its expectation..,. Therefore 
if we find an apparent contradiction between linguistic input and the 
conceptual schema, we can rely on the conceptual schema to point out the 
correct parse. An associative store could thus provide a needed con- 
nection between 'fly' and 'planes' given that 'planes' was present in the 
input and that the semantics had made obvious an inconsistency between 
the input and the underlying representation. An analysis of this kind 
is dependent on the notion that we know how each PP and ACT will relate 
in a conceptualization. Thus in the sentence 'Nixon frightens me', the 
correct analysis would be built as follows: 

when 'frighten' is encountered it is rewritten as 'animal « fear' 
by the verb-ACT dictionary. Since 'fears' is an SACT we are now looking 
for two things, the first is the 'animal' in the first conceptualization, 
and the second is the conceptualization that is dependent on 'fear'. The 
first problem is accounted for by the syntactic criteria associated with 
'frighten' that are found in the verb-ACT dictionary. This leaves only 
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one other item In the sentence that is unused, namely 'Nixon'. Therefore 

'Nixon' is the action of the dependent conceptualization. The ACT is 

unknown so we use a 'do'. We now have 

I « fear 

t 

Nixon «■ do 

But this is certainly incomplete since the association from 'fear' to 

'harm' allows us to uncover the essence of this conceptualization. That 

is , there is a causal dependent with the ACT as 'harm' and the object as 

'I ' . We now have : 

I « fear 

t 

Nixon do 

ifh 

something harm ♦- I 
P 

Suppose that this sentence were 'I am afraid that Nixon will raise the 
draft call'. We would have:, 



I fear 

t 

Nixon ^ do 

t 

army draft ♦- men 

III more 

something harm me 



(the 'more' is a shorthand for another 
comparative conceptualization) 



Now we can make some guesses as to what the something is in the last 
conceptualization. These guesses might be made in an interviewing 
situation based on the interviewer's knowledge of the subject. If we 
know, for example, that the subject is 19 years old and draftable, then 
the last conceptualization might be: 
army 

^ harm 4- I 
draft 

t 

I 



O 
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f 



Or, if the subject is a mother perhaps we might guess that the con- 
ceptualization is: 
army 

^ « harm «-• I 
draft 

^ of 
s on ^ I 

Or, if the subject is an anti-war type we might have: 



U:S. 

^ « harm 4- I 

war against 
t 

someone 

The point here is merely that in an interviewing program we are constantly 
concerned with what it is that we do not know but can ask about.. Clearly, 
if we have a blank 'do' in our analysis, we can ask a question such as, 
'what are you afraid that Nixon will do?'. It seems that the associa- 
tions of which we have been talking are a definite part of the language 
understanding process, and to not deal with them in a conceptual de- 
pendency analysis would clearly be a mistake. 



8.^. Have 

We have had some problem in trying t ■> account for the English verb 
'have' or the notion of possess"on in our schema. It has become clear 
that this is the case because of the complexity of the notion of pos- 
session. Consider however, the sentence 'John gave Fred a book'. This 

is analyzed as: 



John <=> trans 



book 




Fred 

John 




Clearly, 'Fred' now has the book. Thus, we can define have as being 
the relation between the receiver of the Recipient case and the item in 
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the objective case. This leaves open the actor in that conceptualization. 
We have come to think of the actor as being irrelevant, but often V7e do 
remember how we came to 'have' a certain 'object', (it should be clear 
that this discussion relates only to alienable possession). Thus, I 



have a car' might be: 



I trans money 



car dealer 






car dealer f trans car 
F 



R 



c 



car dealer 



but we can content ourselves with not being too concerned with the 
origin of the possession (or transfer of possession) and thus the actual 

computer analysis is: 

t I 

someone o trans ♦- car j 

^someone 

Paraphrases of this are 'I've been given a car' and 'I've gotten car 
and 'I've got a car', the last of which is a common variant of 'I have 



a car ' . 



8.b. Causation 

It has come to our attention that the causal link (ff^ ) is similar 
to the two-way dependency link in that it is capable of being modified 
Actually its modification is limited to other causal links and time mo 
dification. Consider the sentence: 

'Smoking causes cancer' 

It would be possible to diagram this sentence without modifying the 
causal link as follows: 



one o smokes 



cancer « diseases 



one 
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However, the sentence, 



'Since smoking causes cancer, John stopped smoking' 

t 

is a comment on the causation. That is, it is the cause that has effected 
the new conceptualization. Therefore we can diagram this as follows: 
one cancer 



3k( 



smokes 



t 



disesse 



t 

one 



f 

John « smoke 

The time modification of the horizontal causal link V70uld be 'tenseless' 
(denoted in this case. That is, because the first connection is al- 
ways true, the second happened. 

Another example of this is given in the sentence: 

'He was surprised that what I did caused the flowers to grow'. 

The diagram of this sentence must emphasize that 'he was surprised be- 
cause of the causation connection. Thus we have: 

I p flowers 
do A, grow 
he o surprised 



8.5. Some Funny Words 

8.5.1. ZPA's 

Consider the sentence 'The book lulled me to sleep'. In the frame- 
work that we have been using, 'books' are not permitted to be actors in a 
conceptualization that takes Objective case. From association criteria, 
we would expect that a good analysis of this sentence would be: 

I « read ♦- book 

I o sleep 
s 
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Now consider 'The book comforted me'. While it is easy to take 'comfort' 

as an ACT in the underlying conceptualization, we aver that this actually is 
not an ACT at all, but rather a special kind of PA. The first conceptu- 
alization in the C-diagram must be the same as in the one above, and 
thus to treat 'comfort’ as an ACT would require an actor which is unknown. 
Short of writing 'inner spirits' or the like for the actor we choose to 

treat 'comfort' as what we will call a ZPA which can be the right half 
s 

of a link. But in this case it is a 'mental sensing' so we use an 
'm' on the two-way link. Thus we have: 

I read ♦- book 
comfortable 

mstj. 

Similarly 'Racism disturbs me', would be diagrammed: 
one racist 

I disturbed 

A problem that occurs here is that these ZPA's still have to be written 
in their past participle form since we have no other way of representing 
them in English. In some instances this is not the case, for example: 

'I enlarged the balloon' 

I p do 

balloon^big 

F . 

Here we see that in terms of the relation between conceptual and syn- 
tactic categories, the opposite of what has been happening with abstract 
nouns and adjectives occurs. Previously, we had noted that the majority 
of abstract nouns in English were ACT's conceptually. Now we notice that 
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many verbs are really PA^s conceptually (we treat ZP/* as en instance of 

/ 

PA) . 

As an example of the rewriting of abstracts and verbs that are ZPA's 
consider the following sentence: 

*A new love is consolation for a broken hearted man 



A 

one « love ♦- man 



mani^ consoled 
ms ^ 

brokenheartead 



6.5-2. Relative Adjectives 

Some adjectives are really only true with respect to some person. 
'Advantageous' for example implies 'advantageous to someone'. Similarly, 
'disturbing' must also be 'disturbing to someone'. Therefore the re- 
writes of these adjectives must include a PP as an intrinsic part. Thus, 



'Flying is advantageous' is graphed 

one « fly 
one advances 

and 'Fighting is disturbing' is; 



one. 



one. 



fight 

t 



one « disturbed 

It remains an open question at this point as to what the relation 
between lACT's and ZPA's is. We are inclined to believe that they are 
in fact the same and distinguished by their syntactic derivation. 
Clearly though, they represent a middle ground between regular PA's and 

regular ACT's. 
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9. New Approaches to Conceptual Dependency Analysis 

by Larry Tesler 

Conceptual dependency theory is continually amended to incorporate 
new insights into language. Presently, there are several areas of se- 
condary importance in which there is indecision alJout what stand the 
theory should take. In this chapter will be presented possible changes 
in notation and classification, and some ideas new to the theory. 

9.1. Types of Conceptualizations; Instruments; Stations 

We have so far distinguished conceptualizations with and without an 
action. Those with an action may or may not take an object and possible 
instrument and may or may not take recipients or directions. Those with- 
out an action may have either a PP or a PA instead 

It may alternatively be considered that directions are the same as 
recipients, differing only in the frame of reference (see 9.8, Frame- 
works) ; directions are physical locations and recipients are social pos- 
sessors. Furthermore, the instrumental case may be dispensable at the 
conceptual level; an instrument is itself an actor made to act by another 
actor. Finally, a conceptualization can be restricted to not have both 
an object (patient) and recipients (or directions): the motion of an ob- 
ject would be stated separately from the cause of its motion, (it is 
unclear, according to Schank, whether the sxmplificatxons resultxng from 
an analysis of this kind, justify allowing inanimate objects to be actors 
with actions of other than the class of PACTs and lACTs.) 

This position leads to an eight -way classification of conceptuali- 
zations: attributive, classificational , behavioral , motive , operative . 
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mutua I , hypothetical , and causal . 



In an attributive conceptualization (graphed PP*^PA) something is 
observed to exist (^) > to have certain attributes ( tall ) , or be in a 
certain motionless state ( depressed , asleep ) . 

In a classificational conceptualization (graphed PP-^^PP), something 
is identified as being the same as something else or an instance of some 
intensional class . 

In a behavioral conceptualization (graphed PP o ACT) something is 
observed to be behaving in a way which does not involve a change of state, 
victim, goal, or direction, e.g. rotate, dance . 



In a motive conceptualization (graphed PP o ACT 



r>PP 

*1 ). 

L- <PP 



something 



is observed to be in motion, or in transit, from one station to another. 

The apparent destination and apparent origin may be locations, possessors ; 

or conceptualizations expressing mental state. In any case, they are 

called stations . The actor may move voluntarily or involuntarily; if it 

is known to be voluntary, a "V" is written on the main link. 

In an operative conceptualization (graphed PP « ACT <- PP) , something 

active does something to something passive. The actor may or may not act 

voluntarily. The patient may be doing a lot, but is not performing the 

specific action obseived in the conceptualization. 

In a mutua 1 conceptualization (graphed ^ACT), two or more actors 

PPV 

interacting actively perform an action which could not be observed to be 
performed just by observing one of them. The ACT's are "YACTs", e.g. 



fight 



In a hypothetical conceptualization (graphed PP o ACT), where CP 

t 

CP 



ERIC 
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means "conceptualized picture" and can be any type of conceptualization, 
same actor has an attitude towards an issue (hypothesis) stated in a se- 



cond conceptualization. The attitude may be more or less voluntary and 
more or less vocal ( say , claim , know , fear , hear ) . 



CP 



In a causal conceptualization (graphed fib 



the upper conceptuali- 



CP 



zation is regarded as making the lower conceptualization happen. The 
causation may or may not be intentional; intent is indicated by c quali- 
fier on the causal arrow (U ® unintentional; unmarked » intentional). 

These conceptualizations are suffcient to represent events which 
would otherwise require an object ana a direction together or which would 
require an instrument. The sentence, *I push the car to Cleveland', 
expresses two actions: 'I push the car' and 'The car goes to Cleveland' 

and connects them causally" 



I « push car 



t 



r> Cleveland 



car « go n. 



The sentence: 'I hit the boy with a stick' says that the stick, not I, 
actually made contact with the boy, but that the stick did not do it 
voluntarily, but because of something (what?) I did to it: 



I « ? ♦- stick 

f . 

stick « hit ♦- boy 



note: "?" is the same as "do" in 
section 8. 



These two examples could be paraphrased; 'I push the car to make it go 

to Cleveland' and 'What I did to the stick made it hit the boy'. 

By not caring whether the actor acts voluntarily or not, we are 

able to graph the motive act "come" with 

^here 
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whether is a human or a gift. 



Breaking down an event into its component actions can easily be 
carried too far. The event 'He drank some water' could be graphed as a 
causal string of actions including nerve impulses, tongue, lip, and throat 
motions, the motion of the water, etc. However, it is not necessary to 
know what each of these things did during the event. The utterance dis- 
cusses only "he" and "water", and no other objects are implied or needed. 
Thus, 'I hit the boy' is graphed: 

I « hit 4- boy 

when no instrument is mentioned. It is by use of a rule about voluntary 
operative conceptualizations that a question-answer system can ask whe- 
ther the actor used any tools in the action. 

Most transitive verbs do not correspond to ACTs in operative con- 
ceptualizations. "Hit" is one of the few common ACTs that does. Simi- 
larly, "go" is one of the few physical motive ACTs. The elementary 
conceptualization: . 



is a basic heuristic used in dealing with the physical world. It involves 



corresponds to the physical quantitative formula, F ® ma. This is ir- 
relevant but interesting. 

This representation presently lacks indicators of linguistic focus 
("conceptual subject") and theme. 



I hit ♦- object 



t 




object go 



a force (hit), a mass (object), and an acceleration, 
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9»2. Vehicles 

Like instruments, vehicles may not be objects of an ACT. The ve- 
hicle in which motion is accomplished cou'ld be regarded as the location 
of the conceptualization. 

'We drove from Boston to Salem. ' 



Since the geographic location of the actor changes in a motive conceptu 
alization, it can not be the conceptualization's location. Rather, the 
vehicle, which is constant, is the location. 

9 . 5 . Time 



aim for language- independence, the following arrows serve to indicate the 
time of a conceptualization by connecting it to an -absolute-time concept 
or to another conceptualization: 



during 

Simple tenses can use these links' with the "absolute"-time concept now : 
'I broke the bat.' 
now 



There is a similarity between time links and the causal link which has 
not been explored extensively. 



car 




Boston 



note: US means "inside" 



In an attempt to reduce the number of "prepositional" links and to 











bat » broken 
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9»^« Location 

In an attempt to obtain a language-free analysis of spatial relations, 
W6 have to be logical without departing from intuitive concepts* One 
proposal we have developed does not stretch the intuition inordinately 
(compared to, say, Cartesian coordinates). It is a topological scheme, 
and is presented here. 

Every object is presumed to have an inside and an outside, separated 
by an edge. A location can be designated as being in the inside space 
(l-S) or outside space (O-S) of an object, or more particularly as being 
on the inside edge (l-E) or outside edge (O-E) of an object. These re- 
lations are represented by the arrows ItS, OjS, ItE, and OjE, in which 
the governor is a mainlink or a concept like place , and the dependent is 
an object (or some portion of an object which can be viewed as an object). 




X w y z 

Its OfS IfE OtE 

0 0 0 0 



A portion of an object is specified by using a localizing link, 
written . The portion-name is written below, and the object-name 

above. Thus "table top" is represented by: 

« • 

table 

top 

We use "top" as a topological concept such that its outside is above 
it and its inside is "below" it. "Bottom", "left", "right", "front", and 
"back" are used in analogous ways. Thus, "above the table" and "on top 
of. the table" are represented by: 



OfS 
tab le 

r\ 

top 



OtE 

table 

n 

top 




-78- 



To represent "near" and "far", we define a portion-name "nearspace " 



such that 

object 

r\ 

nearspace 

is a volume containing all points and only points that would be said to 
be "near" the object. Thus, 'near the boat' and 'far from the boat' are 
represented by: 

Its OfS 

boat boat 

r\ A 

nearspace nearspace 

To represent "between" and "among", we define a portion-name "be- 
tweenspace" including points that are in the space enclosed by several 
objects, and a portion-name "amongspace" including points that are in the 
space dominated by several objects. Thus, 'between the table and the 
wall' and 'among the trees' are reprsented by: 



Its 

tab le:wall 

r\ 

betweenspace 



Its 

tree 

indef^ ^ 

amongspace 



note: "indef" means "an 
indefinite number" 



To represent "along" and "around", we observe that "along" means 
"near the outside" of an elongated object, and "around" means "near the 
outside" of a convex object. Thus, 'along the river' and 'around the 



table' are graphed: 

ItE 

river 

r\ 

neai space 



ItE 

table 

nearspace 
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Modifiers 



Instead of "simple" (f) and "prepositional" {i}) be low- the- line de- 
pendency, we could relegate many of their uses to locational links and 
localizing links (section 9*^)j distinguish three further kinds of 
dependency; qualifying , extending , and associating . 

Qualifying dependents specify which of several members of an in- 
tensional class is/are meant by demonstration ( this , that), ordination 
( third (5))> attribution ( big ) , or relative subordination ( who . . . , that . . . , 
which...). The t arrow is used: 

"this boy" boy 

t 

this 

"third boy" boy 

t 

3 

"big boy" ' boy 

t 

big 

"the boy who saw me" boy (oi) 

t 

01 ^ see 
t 

I<-Vbe 



In relative subordination, Greek letters are used for conceptual anaphora; 



in the last example, a" is the boy. 

Extending dependents tell how much or how many of something is meant. 
The ^ arrow is used. 

"two boys" "many boys" "half the boys" "very hot" 



boy 

2 



boy 

# 

many 



boy 

all 

1/2 



hot 

very 
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I 

'I loaded the wagon with hay.' 'The cup is half full. 



V 

I ^ ? 

'iTt* 

hay <4- go 



^agon 

<—[.7 ^ 

entire 



• substance<->be 



entire^j/2 



An associating dependent is related in some yet unspecified way to 



its governor. The arrow is used. 

"bolt machine" "sperm whale" 



machine 

bolt 



whale 

sperm 



Such a relationship is not entirely understood. It would be rewritten 
when the relationship was better understood. 

'machine that makes bolts' . 'machine made of bolts' 



machine (a) 
t 

Q/^i^manufacture 
bolt<^ be 



machine (a) 
t 

bolt<— >be 
Its 
a 

. 

body 



Localizing dependents (n) may be used for other portions of objects 

than "top", "nearspace", and the like: 

i«iny leg" "end of the story" 'I hit him in the nose.' 



I 

n 

leg 



story 

end 



V , . 

I « hit 4- he 

A 

nose 



9.6 . Conjunction 

A conjunction can connect conceptualizations or concepts. In the 
latter case, an unnamed concept is defined in terms of other concepts. 
Many cases of lexical conjunction of words do not serve this function and 
are graphed as conjunctions of conceptualizations. 



cup 

’’cup-and-saucer" A 

saucer 

'l broke a cup and a saucer. ' 

at 

cup -^broken 
A 

saucer broken 

Conjunction (a) and disjunction (v) are distinguished, and both of 
these types are subdivided according to whether the concepts are joined 
(a,v), one is emphasized over the other (/A»^ ), or one is presented as 
a contrast to the other (/^ ) . 

A And, both-and 

Moreover, also, with 
Yet, but, nevertheless 

V Or, either-or 
Rather than 
Whether -or 

9<.7« Comparison ^ 

An alternative method of representing comparatives is inspired by 
Clark [2]. We recognize a dimension as a qualifier of an object (or 
other concept) and view such a qualifier as a mathematica object with 
length only (a line). To name the dimensions we use positive PA's: 
length , height , age , weight , intelligent , difficult . A dimension line 
X can be localized to its length using; 

X for ’’absolute" length, x for length in some unit 

amount inch 

This scalar can be compared with other scalars, or can be qualified as 

er|c 
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small , medium , or big , 



'The desk is 50 inches high.’ 
desk high 
inch 

30 

• 'The man is short.' 

man high 

amount 

t 

small 

'The desk is shorter than the man. ' 

deskf->high 

amount < amount (of) 
t 

man high 

r\ 

M 

0 

The comparison arrows are <, >, ;s;, =, and (for approximation) 



9.8. Frameworks 

We use the same language to deal with both physical and mental phe- 
nomena. At times, the same verb can be used to denote a mental or a 
physical action: 

to have a book; to have an idea 
to change cars; to change plans 
to hurt his hand; to hurt his feelings 
to go to Chicago; to go to extremes 

In some cases, mental usage of physically-defined concepts is idiomatic. 
However, such usage generally can be shown to be metaphorical in a sys- 
tematic way. The psyche not only models the physical world; powers of 
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the physical world are attributed to the psyche. Emotional states are 
considered analogous to locations; to change states your psyche ’’moves*’. 
Knowledge is possession of information rather than objects. Methods are 
like paths; plans like vehicles; senses like organs. 

To account for such usage, we distinguish several frameworks in 
which phenomena can be conceptualized. Celce and Schwarz [1] argue well 
for the mental-physical distinction ('The book is witty' vs 'The book is 
torn'). We admit to additional frameworks -- social and spiritual - -and it 
seems likely that the human mind can devise arbitrary frames of reference 
to deal with concepts. 

The social framework is used to discuss relationships which exist 
neither in the physical world nor in the psyche of a single individual, 
but rather by social agreement. Such concepts as ownership, commerce, 
and politics are conceptualized in this Iramework. The spiritual frame- 
work is used to discuss metaphysical problems, and its recognition refutes 
positivist arguments that metaphysical statements have no meaning. 

The framework of a conceptualization is indicated by a mark under 
the two-way link; 

, P physical 

M mental 

S social 

W spiritual 

Where there is no mark, all frameworks are involved or it is unimportant 
or unclear. 

Of particular interst is the use of frameworks in motive conceptuali- 
ations. 'The ball goes to the wall' is physical; 'My thoughts ran from 
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leaving altogether to staying and helping' is mental: 



M 8“ 






V 



? 80 <“here 



"^V 

I ife-*remain 

I I help 
t 



"to be sold to" is social, and "to go to heaven" is spiritual. ^ 
denotes a change of possession; first, the origin "has" the actor, then 
the destination does. Have is used in several frameworks in at least 



two senses: 








Havej^ 


HavCg 


Physical 


hold 


incorporate 


Mental 


think 


know 


Social 


own 


inc lude 



Of course, many concepts are used in only one or two frameworks. 

Metaphor can be regarded as the process of defining a concept in 
one framework and then using it in another. 



Q.Q. Transition 

I 

Transition is used mainly to indicate a phase of an action. When 
the entire action is of interest, no transition mark is used. Schank 
distinguishes T (transition), (transition - start), (transition - 
finish), and K (continuing [progressive]). 

If an action is thought of as taking a certain amount of time, its 
occurrence can be diagrammed on a time line: 







However, transition can be used also to indicate a phase of being in 



o 
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some state (relaxed), having some attribute (old), or having an attitude 
(fear). It is common in discourse to discuss more phases of these states 



than just T^, K, and T^. The diagram might look like this: 



BG beginning (T^) 

WX waxing ^ 

MD midst (K) 

WN waning 
EN ending (T ) 
also CH changing (WX or WN) 

Examples ; 

'I am getting sleepy.’ 



9.10. Remarks 

The variety of possible representations for many conceptualizations 
may be disturbing because they seem ad hoc and almost arbitrary. However, 
where we lack an experimental foundation we can only enumerate the logical 
and intuitive possibilities. It is a credit to a method of representation 




I <!> want 



I-<-^asleep 



I am learning to drive.’’ 



I ^ operate 



«- car 




Possible 



San Jose is becoming less beautiful 



SJ .4—^ beautiful 



Stop hitting me 



you ^ hit ♦- I 



o 
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if it can adapt readily to new outlooks. It it also true that language 
and thought provide multiple forms of expression and modes of processing 
information, and that a model should preserve that flexibility. It is 
only when one attempts to pin down a "deep structure" that it seems 
necessary to know the "right" choice of form. Lacking proof of a uni- 
versal base for all languages, or even for all speakers of the same 
language, or even for all conceptualizations of the same speaker, for 
the time being we feel satisfied with a representation that points out 
conceptual relations in a discourse and removes the ambiguity of lexi- 
calization. 



o 
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10 f End 



This memo is intended to be a progress report to those that have 
been following our work. It there is anything to conclude from all this 
it is that to regard the basis of language as a process that is as 'con- 
ceptually pure' as possible, simplifies the linguistic problem. 

It seems clear to us that there are probably a good many philosophi- 
cal and psydhological implications of the statements and work presented 
here. However we have no particular axe to grind in either field so we 
have done what seemed right without any predisposition as to how things 
fibo.jld be. We leave our formulations to those that may like to deal 
with them (including perhaps ourselves). 



; 
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APPENDIX I - The verb -ACT dictionary 



The verb-ACT dictionary uses the following format: verbs are de- 

fined by a verb category followed by its conceptual realizate followed 
by the semantic categories denoting the syntactic selectional restrictions 
by which the appropriate sense of the verb is chosen; concepts have 
subscripts; ACT's are defined in the same manner as verbs using con- 
ceptual information. 

We use the following words to denote the dependency links: 

MAIN 
CAUSAL 
OBJ 

OBJ I 

OBJR 

OBJD 
QUAL 
QUALPR 
THAT 
BE 





O 



1 



VERBS 



1,RQG 



1/20/70 12J13 



< ACCEPT 

(T (X MAIN P'^RMITl OBJ (Z MAIN TRANSl OBJ Y OBJR X Z)) HUMAN ANY HUMAN) 
(T (X MAIN AGREEl OBJ (Y BE (B) ACCEPTABLE)) HUMAN HUMAN) 

) 

( ACC0‘'T"LISH 

(T UCl HUMAN ANY) 

) 

(ache 

(I (X MAIN PAINSl ObJ (DEP X POSS)) bODYPART) 



(ADVISE 

(S ADVI3E1 HUMAN) 

(T ADVISEl HUMAN HUMAN) 

( AGGRAVATE 

(T ZPA HUMAN HUMAN) 

) 

aGREEI human ) 

<I AGREEl HUMAN) 

) 

( ALuOW 

(7 HERMITl HUMAN ANY) 

(S HERMIT! HUMAN) 

) 

(answer 

(S ANSWERl HUMAN) 

(7 answeri human HUMaN) 

(T AN3WER2 HUMAN (PHONEl TELEPHONED) 

(T (X MAIN DOl CAUSAL (Y BE (B) FULFILLEDl)) HUMAN ANY) 

(T (ONEl MAIN TRANSl OBJ X OBJR (UEP Y POsS) ONE!) ANY ANY) 

) 

(ARRIVE 

(10 ARRIVEl HUMAN) 

(10 (ONEl MAIN TRANSl OBJ X) PHYSOBJ) 

) 

(ASK 

(T aSKI human HUMAN) 

(3 aSKI HUMaN) 

(I A3K1 HUMAN) 

(’■ ASKI human quest I ONI) 

) 

(ATTACK 

(T ATTACK! HUMAN ANY) 

» 

) 

(ATTEMPT 

(S TRY! HUMAN) 

S 

i 

( AT 

(T BEAT! HUMAN ANIMAL) 

(T DRUM! HUMAfvl DRUM2) 
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1-2 VERBS 1,R0G 1/20/72 12:13 

(T (X COMP Y BE (B) VICTORIOUS!) (HUMAN HUMINST) (HUMAN HUMINST)) 

) 

(BEGIN 

(TS) 

) 

(BELIEVE 

(S bElIEVEI HUMaN) 

(T (X MAIN BELIEVE OBJ (SOMETHINGI THAT (Y MAIN SAYl) BE (B) TRUED) HI 

) 

(BITE 

(T BITEI animal (FOOD ANIf.AD) 

) 

(BREAK 

(I BREAKI PHYSOBJ) 

(P BREAKI ANIMAL PHYSOBJ (1= (WEAPOiN- BODYPART))) 

) 

(bring 

(X TRANSl HUMAN HUMAN PHYSOBJ (I=VEHICLE)) 

(T (X MAIN DO causal Y) ANY ANY) 

) 

(BUY 

(X BUYl human human PHYSOBJ) 

: ) 

(Call 

(X CaLLI human PHYSOBJ NAME) 

(X (X main SaYI OBJ (Y Bt (B) Z)) HUMAN HUMAN (HUMAN PA)) 

(T (X MAIN ASKl OBJ (Y MAIN GOl OBJD HERED) HUMAN ANIMAL) 

: ) 

(CA^E"f^OR 

r (T CaRE-FORI HUMaN (CHILD aNIMaL PLaNT)) 

:: (T LIKEI HUMaN HUMaN) 

^ (T (X Main like2 obj (x maIN y)) human con) 

(T (X MAIN LIKE2 OBJ (X MAIN DOl OBJ Y)) HUMAN PHYSOBJ) 

T ) 

! ■ (Cause 

:: (T (X Main doi causal Y) human con) 

r (S (X MAIN DOl causal (Y main H)). human any any) 

- (T (X MAIN DOl CAUSAL (Y MAIN Z ) ') HUMAN HUMAN ANY) 

:j ) • ■ 

0 (cHange 

3 • (I (X MAIN DOl causal (X MAIN CHANGED) HUMAN) 

(T EXCHANGEl HUMAN PHYSOBj) 

C ' (T (X MAIN CHANGEl OBJ (X BE (B) Y)) HUMAN (CON QUALPr X)) 

2 (P CHANGEl HUMAN HUMAN) 

(P CHANGEl HUMAN PHYSOBJ) 

■ ) ■ , 

” (CLOSE 

C ^( I CLOSEI PHYSObJ) 

- (P CLOSEI HUMAN PHYSOBJ) 

(T (X MAIN DOl CAUSAL (Y MAIN’ENDD) HUMAN CON) 

/ ) 



r 






VERBS 1,R0G 1/20/70 12;13 

(IQ (X MAIN GOl OBJD HEREl) HUMAN) 

(10 (ONEl MAIN TRAN31 OBJ X) PHYSOBJ) 

(I CC^;Ei HUMAN) 

) 

(COMFORT 

(- zf-A human HUMAN) 

) 

( C'JM>:!JN I C A'"E 

(y'^UOMMUNICATEl HUMAN HUMAN) 

(T S«‘*Y1 HUMAN SPEECH) 



(CONFUSE 

(" £PA HUMAN HUMAN) 
(T human CON) 

) 



' r C ' 
• I,. - '-I w w . 



f* •'IIJ * 



HUMAN HUMAN) 
C OPYl HUMAN) 



# f"» { > ' 

N w 



(7 cun human PHYSOBJ) 

(X main (N) GO! OBJD Y) HUMAN (CLASSl SCHOOL!)) 
(T LLIMINaTEI HUMaN (CON NaME)) 



) 

(DECID' 



(S 'JECIDEl HUMAN) 
(I UECIOF. HUMAN) 



/ * \ r~ ry Y UQL 

(lJt:.c,'^^r!iCjt:. 



y ■; 

*t /•« 

^ / ■■ 

ry .’7 

fC- 

f • i 



6 

Z' 



»r 

IK- • 



(T UESCRI3E1 HUMAN ANY) 

(5 UE'SCRIBEl HUMAN) ^ ^ 

(T (ONE Main describei obj y obji x) (booki storyi pictured any) 



) 



( Q " ' 3 I R E 

(T WAnTI human ANY) 

(S WAN^i HUMAN) 

) 

( 0 E S T R C Y 

(7 (y MAIN DOl CAUSAL (Y MAIN DIED) HUMAN ANIMALS) 

(T (X XAIN 001 CAUSAL (Y BE (S) USELESS)) HUM HUMAN) 

(T (X MAIN 001 CAUSAL (Y MAIN <N) BED) HUMAN ANY) 

) 

( u r E 

(I UIEI aNIMaL) 

\ 

(UI3TUPB 

0 I ■''.AIN 001 OOJ X CAUSAL (Y BE (B) DISTUHBEDl)) PHYSOBJ HUMAN) 
(T (X CAUSAL (Y BE (B) DISTURBEOD) ANY HUMAN) 

•“92 ■" 
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VERBS 



1,R0G 



1/20/70 12J13 



(DIVORCE 
( Y 

) 

(COUbT 

(S 

(T 

) 

(DREAM 

(S 

) 

(DRIMK 

(T 

(I 

) 

(EMPLOY 

(T 

) 

^E^'D 

(P 
( I 

) 

(ENJOY 

(T 

(S 

) 

<EaT 

(T 
( I 

) 

(EXPECT 

(S 

(T 

(T 

(T 

) 

(FEaR 

(S 

(T 

) 

(FEEL 

(S 
(T 
( I 

: > 

! (FIGHT 

( Y 
(T 

) 

(FIND 

(S 

(T 

) 



o 

ERIC 



DIVORCEI HUMAN HUMAN) 



(X main (N) BELIEVE) HUMAN) 

(X MAIN (N) believe OBJ (SOMETHINGl THAT (Y MAIN SAYD BE (B) TRUED) 



UREAMl HUMAN) 

URINKl human BEVERAGE) 

URINK2 HUMAN) 

(X .Main employi obj (y main dod) (human huminst) human) 



ENOl human ANY) 
ENDI.ANY) 



(X MAIN ENJOyl OBJ (X MAIN DOl OBJ Y>) HUMAN ANY) 
ENJOY'l HUMAN) 



EaTI aNIMaL FOOD) 
EaTI aNIiMaL) 



EXPECTl HUMaN) 

(X MAIN EXPECTl OBJ (Y MAIN (F) GOl OBJD HERE!)) VEHICLE HUMAN) 

(X MAIN EXPECTl OBj Y) HUMAN ANY) 

(X MAIN EXPECTl OBJ (ONEl MAIN (F) TRANSl OBJ Y OBJR X ONEl)) HUMAN 



FEaRI HUMaN) 

(X MAIN FEARI OBJ (Y MAIN (F) DOl CAUSAL U BE (B) HURT))) HUMAN ANY 



THIN.<1 HUMaN) 
f-EELl human PHYSObJ) 

(X bE (S) Y (PA) ) HUMAN) 



FIGHTl ANIMAL ANIMAL) 
F I GHT2 HUMAN HUM I NST ) 



FINDI (HUMINST ANIMAL)) 

(X main FINDI OBJ (Y MAIN (QUaLPR, Z) BED) ANIMAL ANIMaL) 
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1-5 



VERBS 



1,R0G 



1/20/70 12:13 



(FLY 

( I FLYl (BIRD plane INSECT) ) 

(F FLYl HUMAN PLANE) 

dO' (GDI OBJI PLANED ANIMAL) 

) 

( F C R GIVE 

(S FORGIVEl HUMAN) 

(I FORGIVEl HUMAN HUMAN) 

) 

( V' E. 7 

(T (ONEI main TRANSl OBJ Y OBJR X ONEl) HUMAN PHYSO 3 J) 

(I T PHYSOBJ PA) 

(T (ONE! MAIN DOl OBJ X) HUMAN ANY) 

) 

( r ^ /E 

(X TRANSl HUMAN PHYSOBJ PHYSOBJ) 

(X (X MAIN DOl CAUSAL (Y MAIN HAVE2 OBJ H)) HUMAN HUMAN ANY) 



CO GOi aNIMaL. (I=VEHICL£)) 

) 

(GP?W 

( I GROVJl (ANIMAL PLANT) ) 

(P GROWl HUMAN PLANT (I=AGRIC)) 

(T (Y MAIN (QUALPR X) GROWl) BODYPART ANIMAL) 



(GUESS 



(S GUESSl HUMAN) 

(T iX main GUESSl OBJ.(Y BE (B) SOMETHING)) HUMAN ANY) 



(HaV' 



) 

(HATE 



) 

(HEL^ 



(T (ONEl MAIN TRANSl OBJ Y OBJR X ONEl) HUMAN PHYSOBJ) 
(T HAVE2 animal DISEASE) 

(T (X MAIN Y) HUMAN ANY) 

(T (X BE (S) Y) HUMAN ANY) 



(T HATEl HUMAN PHYSOBJ) 
(S HATE2 HUMAN) 



(T HELPI human aNIMaL) 
(S HELFI HUMAN) 



/ u 



(S HCPEl HUMAN) 



(HIT 



(T HITI human HUMAN) 

(T HIT2 animal ANIMAL) 
(T HIT3 human PHYSOBJ) 



_9L- 
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VERBS 



1,R0G 



1/P0/70 12:13 



(HURT 

(P HURTl ANIMAL ANIMAL) 

(I HURTl ANIMAL) 

(P UPSETl HUMAN (HUMAN FEELINGSl)) 

) 

(HOPE 

(S HOPEI HUMAN) 

) 

(I^^aGINE 

(S IM/^GINEl HUMAN) 

) 

( INS U I T 

(X MAIN SAYl OBJ SOMETHINGl OBJR Y X CAUSAL (Y BE (S) INSULTED!)') 
(7 (X MAIN SAYl OBJ (Y BE (B) SOMETHINGl) (THaT BAD!) OBJR ON’El X) HU 

) 

(INTEND 

(S INTENDl ,JUMAN) 

) 

( I N T £ R E S T 

"~'(T (Y MAIN INTEREST-INI ObJ X) ANY HUMAN) 

(T (Y main INTEREST-IN2 OBj X) HUMAN HUMAN) 

) 

(KILL 

1 (T (-X Main doi causal (y main died) animal animad 

I r (OMEl main doi 08J1 X CAUSAL (Y MAIN DIED) 'WEAPON ANIMAL) 

' (T (X MAIN BEl CAUSAL (Y MAIN DIED) ANY ANIMAL) 

i ) 

; (KISS 

I (Y KISSI human HUMAN) 

I (T KISSI human PHYSObJ) 

! ) 

! (KNOW 

} (T UNDERSTAND2 HUMAN HUMAN) 

1 ■ (S KNOWI HUMAN) 

S (T KN0W2 HUMAN HUMAN) 

: (T UNDERSTANDS HUMAN (PHYSOBJ ACADSUBJ)) 

) ) 

J (LAUGH 

t ( r LAUGHl HUMAN) 

r ) 

t (LET 

5 (S PERMITl HUMAN) 

; CT HENTl HU^AN HOUSETERM) 

: ) 

^ ( L ’ C K 

: <T LICKI ANIMAL 300YPART) 

I (T BEaT-UPI ANIMAL ANIMAL) 

; ) 

i (LIE 

I (S (X MAIN SAYl OBJ (cON THAT BE (B) FALSE!) ) HUMAN) 

5 (I (X MAIN SAYl OBJ (CON THAT BE (B) FAlSEI)) HUMAN) 

5 (I LIE-DOWNI HUMAN) 
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VERBS 



1,R0G 



1/20/70 12:13 



( I 



) 

(LEAVE 



(7 

(T 



) 




t 

i. 



BE2 f^HYSOBJ) 



(X MAIN GOl OBJD SOMEPLACEl Y) (HUMAN VEHICLE) LOC) 

SEPARATE-FROMl HUMAN (HUMAN HUMINST)) ^ 

((X MAIN GOl OBJD SOMEPLACE) AND (ONEl MAIN (N) TRANSl OBJ Y OBJf 



LEARNl HUMAN) 

S7UDY1 HUMAN ACADSUBJ) 



j 

(T (X MAIN (T) ABLEI OBJ Y) HUMAN ANY) 

) 



iT LIKEl human HUMAN) 

(7 (X Main LIKE2 OBJ (X MaIN Y)) HUMaN CON) 

(T (X MAIN LIKE2 OBJ (X MAIN Dd OBJ Y)) HUMAN PHYSOBJ) 

(T (X vain ENJOYl OBJ (Y MAIN BED) HUMAN (HUMINS7 ANIMAL)) 



a i 



(T HEARl HUMAN PHYSOBJ) 




( I LI VEl (ANIMAL PLAN7) ) 

V 

/ 

(LOOK 

(I (X MAIN APPEARl OBJ (X BE (B) Y)) HUMAN) 



) 

L 0 G K - A T 

(7 SEEl ( IN7EN7IONALLY) 

) 



HUMAN PHYSOBJ) 



(7 (^^MAirL0VE2^0Bj’(0N£l MAIN TRANSl Y OBJR.X)) HUMAN PHYSOBJ) 

(T (X Main love2 obj (y main bed) human a.ny) 

I 

) 

(Make 

(7 CREA7E1 HUMAN PHYSOBJ) 

(7 SCREWl HUMAN HUMAN) 

(7 EARNl HUMAN MONEYl) 

(S (X main 001 CAUSAL (Y MAIN Z)) HUMAN HUMAN CON) 



) 

(MARRY 

(Y MARPYl human. HUMAN) 

(P MaRRYI HIJMaN (HUMaN aNO HUMaN)) 



) 

f M Q w r 

(10 (RESIDENCEl (OUALPR X) MAIN (7) Y) HUMAN LOC) 
(? MG7E1 HUMAN PHYSOBJ) 

( 7 P A HUMAN HUMAN) 

(T (X CAUSAL (Y MAIN M0VED2)) ANY HUMAN) 
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f Mrrrvi human ) 

(T (X MAIN NEEDl OBJ (ONEl MAIN TRANSl OBJ Y OBJR X ONE!)) HUMAN PHYS03J) 

(T (X MATN NEEDl OBJ (ONEl MAIN DOl OBJ X)) HUMAN CON) 

(T (SPEAKERl MAIN WANTl OBJ (ONEl MAIN DOl ^ ^ ^ ^SOB J CON) „ 

<T (SPEAKERl MAIN WANTl OBJ (ONEl MAIN TRANSl OBJ Y OBJR X UNE.J ) PHY^O^J . Y 



) 



OBJECT 

(s (X Main (N) wantd human) 

) 

(X (X MAIN OFFERl OBJ (X MAIN TRANSl OBJ 2 OBJR Y X)) HUMAN HUMAN PHYSQBJ) 

(S OFFERl HUMAN) 

) 

CPEN 

(P OPENl HUMAN PHySOBJ) 

(I OPENl PHYSOBJ) 

(I (X MAIN (TS) DOl) HUMINST) 

) 

C (X MAIN TRANSl OBJ MONEYl OBJR ONEl X CAUSAL (ONEl MAIN TRANSl OBJ Y OBJR 

) 

PLaN 

(S HLaNI HUMaN) 

(T URGANI2E1 HUMAN CON) 

PLEaSE ' 

a (YV.AIN'^SorOBj’x causal (Y be (S) PLEASED!)) PHYSOBU HUMAN) 

) 

(S (X MAIN SAYl OBJ SOMETHINGl OBJR GODl X) HUMAN) 

♦ 

) 

^P,.AY main SAYl OBJ (X-MAIN WANTl OBJ (OODl MAIN HELPl OBJ (Y BE (B) SATIS- i 



n 



<T (X.MAIN SAYl OBJ (X MAIN WANTl OBJ (Y MAIN BED) OBJR GODl X) HUMAN CON) 



) 



(X MAIN DOl OBJ Y CAUSAL (Y BE (S) PUNISHED!)) HUMAN HUMAN) 

) 

; r E G R E T 

’""(S HEGRETI HUMAN) 

(T HEGRETI HUMaN CON) 

) 

r T T f J 

(10 (X MAIN (N) GOl OBJD SOMEPLACEl Y) HUMAN LOC) 

(I (X RE (B K) Y (PA)) HUMAN) 

) 

(REMIND “97- 
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) 



(T (X main SAYl OBJ (Y MAIN REMEMBERl OBJ Z) OBJR Y X) HUMAN HUMAN) 
(T (Y MAIN DOl OBJ X CAJSAL (Y MAIN REMEMBERl OBJ Z)) PHYSOBJ HUMAN) 



(REMEMBER 

U tfMAIN'^REMEMBERl OBJ (X MAIN KNOW?. OBJ Y)) HUMAN HUMAN) 

) 



(REWARD 

•(T £PA HUMAN ANIMAL,) 



) 

(BAY 



(S SAYl HUMAN) ■ 

(T SAYl human ANY) 



) 



/err 

\ 



" MA1N*pERCEIVEi’oBJ Y OBJI EYESl (QUALPR X)) HUMAN ANY) 



(SHOOT 



) 



(T (X MAIN SHOOT-ATl OBJ BULLETS! OBJI GUNl OBJR Y GUNl) HUMAN ANIMAL) 



(S*-'OW 



(X (X Main SHOW-TOl OBJ 2 OBJR Y) human human PHYSOBJ) 

(X (X MAIN DEMONSTRATE! ObJ (ONEl MAIN DOl) ) HUMAN HUMAN ANY) 



(SIT 



(I SIT! ANIMAL) 



) 



(SPEAK 



(I SAYl HUMAN) 



) 



{ 



(T (X main SaYI OBJ CON OBJR Y X) HUMAN HUMAN) 

) 

(STaND 

(I STANDI ANIMAL). 

) • ■ ' 

(START 

(I (X MAIN (TS) DOl) MACHINE) 

(I (X MAIN (TS) DOl) HUMINST) 

(P (X MAIN DOl CAUSAL (Y MAIN (TS) 001)) HUMAN MACHINE) 

(T (X MAIN (TS) ATTENDl OBJ Y) HUMAN HUMINST) 

) 

(STaY 

(I REMaINI aNI.MaL) 

) 

(X MAIN PERCEIVEl (OUAL CAHEFULl) (DUAL I NTENT I ONALl ) OBJ Y OBJI EVESl) 
(T STUDYl HUMAN (ACADSUBJ PHYSOBJ)) 

) 

( SUSPECT 

(S BELIEVEI HUMAN) 
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) 

(Take 



) 

(Talk 



) 

(TELL 
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(T (X MAIN BELIEVEl OBJ (Y MAIN DQ1>) HUMAN HUMAN) 



(X (X Main transi obj h objr y X) human human physobJ) 
(T (X Main transi obj y objr x Z) human physobj humaN) 
(T INGESTl human MEDICATION) 



(10 SaYI human) 

(Y GOMMUNICaTEI human HUMaN) 



(T (X MAIN SAYI OBJ SOMETHINGI OBJR Y X) HUMAN HUMAN) 
(S UNDERSTAND! HUMAN) 



) 

(THINK 

(S bELIEVEI HUMaN) 

(I (X MaIN SaYI ObJ SOMETHINGI ObJR X X) HUMAN) 

) 

.trouble 

^T 2Pa human HUMaN) 

(T zpa con HUMaN) 

(I (CON CAUSAL (X MAIN TROUbLEDI)) HUMAN) 

) . 

(TRY 

(S TRYl HUMAN) 

) 

(UNDERSTAND 

(S UNdERSTaNDI HUMaN) 

(T UNDERS7AND2 HUMAN HUMAN) 

(T UNDERSTANDS HUMAN (PHYSOBj ACADSUBj)) 

(I SYMp'ATHIZE-WITHl .HUMAN) 

) 

(USE 

(T (X MAIN DO! OBJI Y) HUMAN PHYSOBJ) 

(T (X (AND Y) MAIN Opi CAUSAL (X MA I N .PROF I T1 ) ) HUMAN HUMAN) 

) 

( W ANT . ■ 

(S WANTl HUMAN) 

(T NEEDl human HUMAN) ‘ . . . 

(T (X MAIN WANTl OBJ (ONEl MAIN TRANSI OBJ Y OBJR X ONED) HUMAN PHVbO=>J^ 

) 

(Walk 

(10 (X MAIN GOi OBJI FOOTl) HUMAN) 

(T (X (AND Y) MAIN GOl OBJI FOOTl) HUMAN ANIMAL) 

) 

(WAIT 

(I WAITI HUMAN) 

) 

(„AiT-FOP^^^ f^AIN WAITI AND (X MAIN EXPECTl OBJ (Y MAIN GOl OBJD PLACP.l (Cv’AL-P 
(T (X MAIN EXPECTl OBJ (ONEl MAIN TRANSI OBJ Y OBJR X ONLl)) Hl.'MAN ‘-HvSC' 
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nr 



7 A 



) 

(WATCH 

) 

(WISH 

) 

( WORK 



(T (X MAIN INTENDl OBJ (X MAIN SEEl OBJ Y)) HUMAN, ANY) 



<S HOPEI HUMAN) 



( I WORKl HUMAN) 



) 

(ONEl MAIN EMPLOYl OBJ X OBJI Y) HUMAN ANY) 
(T (Y MAIN EMPLOYl 08j X) HUMAN HUMINST) 

) 

(WORK-FOR 

(T (Y MAIN EMPLOYl OBJ X) HUMAN HUMINST) 



) 

(WORRY 

(S FEaRI HUMAN) 

(T £Pa con HUMaN) 
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00100 

00200 

00300 

G04SG 

r o zzr%n 
006 



r\ o 
'U f • 



^ n 7 

YJ f JJ >J 

^ *7 ^ ^ 

yj O iu 'J 

rz 

V ic; ^ ' jU u 

r* j, r\ rt 
V'; 1 ? ’/. o 

n. A, A ft f7 
It' JL >L> 

01200 

31300 

01^>00 

// j- !P 4» 'ey 

01600 

01700 

^ ^ Q 0 * 

yJ *•' 

31900 
32000 
32100 
02200 
02303 
02^00 
02503 
02 600 
02700 
02300 
32900 
03200 
03100 
33200 
03300 
33^00 
03500 

<7 -/ / O' 
7j yjO 

01 X7 ^ 0\ 
itOt yj V 

r/. 't; p ? 

Ir/ O J iJ yj 



y) 



3923 
04.;r03 
04133 
3 4;?2 0 

3 4 7, 0 0 

r* Jt / rt <r~* 
/v> O '> 

O ^ 0 /-» 

0 4 7 0 0 

04 P.72 
04072 

35000 

05103 

05203 



(ADVISEl S HUMAN) 

(AGREEl S"HUMAN) 

(ANSWERl C HUMAN CON CON HUMAN) 

(ANSWER2 P HUMAN PHYSOBJ BOOYPART) 

(ARRIVEl K HUMAN (VEHICLE CON) LOC) 

(ASKl C HUMAN CON CON HUMAN) 

(ATTACKl P HUMAN ANY (WEAPON CON ARMY!)) 

(ATTENDl U HUMAN VEHICLE HUMINST) 

(BEl I PHYSOBJ) 

(BEATl P HUMAN ANIMAL WEAPON) 

(3EAT-UP1 P HUMAN HUMAN WEAPON) 

(BELIEVEl S HUMAN) 

(BITEI P ANIMAL (FOOD ANIMAL) TEETHl) 

(BREAKl I PHYSOBJ) 

(BUYl T human PHYSOBJ MONEYl HUMAN (HUMAN HUMINST)) 
(CALLl C HUMAN NAME SPEECH HUMAN HUMAN) 

(CARE-FORl P HUMAN (CHILD ANIMAL PLANT) CON) 
(CHANGEl I PHYSOBJ) 

(CLOSEl I PHYSOBJ) 

(COMEl I HUMAN) 

(COMMUNICATEl C HUMAN CON SPEECH HUMAN) 

(CREATEl P HUMAN PHYSOBJ (HANDSl MACHINE)) 

(CRY'I I HUMAN) 

(CUTl P HUMAN PHYSOBJ KNIFED 
(DECIDEl B HUMAN) 

(DEMONSTRATE! S HUMAN) 

(UESCRIBEl C HUMAN ANY (SPEECH PICTURED HUMAN) 
(DIEl I ANIMAL) 

(UIVORCEl P HUMAN HUMAN (STATEl MAIN DECREED) 

(D RE A Ml S HUMAN) 

(DRINKl P HUMAN BEVERAGE MOUTHl) 

(DRINK2 P HUMAN .LIOUORl MOUTHl) 

(EARNl S HUMAN) 

(EMPLOYl S (HUMINST HUMAN)) 

(ENDl I ANY) 

(LNJOYl I HUMAN) 

(EATl P ANIMAL FOOD MOUTHl) 

• (EXPECTl S HUMAN) 

(FEARl S HUMAN) 

(FEE LI P HUMAN PHYSOBJ BODYPART) 

(p'lGHTl P ANIMAL AfHMAL WEAPON) 

(P!GrT2 P HUMAN HUMINST CON) 

(r INOl S (ANIMAL HUMINST) ) 

(FLYl R (BIRD PLANE INSECT) WINGD 
(rORGIVEl S HUMAN) 

(GDI R animal VEHICLE) 

( G P 0 W 1 I ( A N I M A L P L A N T ) ) 

(GUESSl S HUMAN) 

(HA-El E HUMAN PHYSOBJ) 

(HATE2 S HUMAN) 

(HFLPl S HUMAN) 
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053S0 

05400 

055x00 

05600 

Cl o ^ 
v' • c i. 

n, 






06 0^ 



V. t: 

f»”» «• ,»♦, 

O 4l 

r 6 3 



-f ^ 'tf 



f"* 

4* » -> 



3 A 7 '/ 

*,• t 
r. ^ 

0^:<'/0 



/'• *n ^ 
t f C >v 

-7 V ' ' /-*. 
r/' / ' /> 

7 4t ^ ^ 

r\ -7 jr 
v : / ^ . 

7 A r" O' 

O s. Sj 



1/ / * . / . / J 

^ -7 f 0* 
yj / ■/ V/ 



// 



0' 7^ 

IV * • 



0300 
08100 
0B2 
08300 
03 400 
(71 r, r- -v 

^ 1J • 

03600 

7j?jl7j7, 
i'j 0 ^ o 

••/ f . r\ r/ 01 

* * } ' fj /-» 

Vv V '* 'A 
v'i y 4. ./ • 

u /■ o /. / 

# -• i Jt y,' 

ftf*- t r* 

T'9 ^Tx. . 

•0 950 0 
09600 
09 700 
09300 



(HOPEI S HUMAN) 

(HITl P HUMAN HUMAN WEAPON) 

(HIT2 P ANIMAL ANIMAL (BODYPART VEHICHLE)) 

(HIT3 T HUMAN PHYSOBJ (BODYPART WEAPON) PHYSOBJ) 
(HURT! I ANIMAL) 

(HOPEI S HUMAN) 

( IMAGINEl' S HUMAN) 

(INGESTl P HUMAN (FOOD MEDICATION DRINK) ANY) 

( INTEND! S HUMAN) 

( INTEREST-lNl S HUMAN) 

(INTEREST-IN2 E HUMAN HUMAN) 

(KISS! P HUMAN PHYSOBJ LIPS!) 

(KNOW! S HUMAN) 

(KN0W2 E HUMAN HUMAN) 

(LAUGHl I HUMAN) 

(LICKl P ANIMAL (FOOD BODYPART) TONGUE!) 
(LIE-DOWN! I HUMAN) 

(LIKE! E HUMAN HUMAN) 

(L r<E2 S HUMAN) 

(LOVEl E HUMAN HUMAN) 

(L0VE2 S HUMAN) 

(MARRYl E HUMAN HUMAN) 

(NEED! S HUMAN) 

(MOVE! D PHYSOBJ) 

(OFFERl S HUMAN) 

(OPEN! I PHYSOBJ) 

(PAINSl E BODYPART ANIMAL) 

(PERCEIVEl C HUMAN (SOUND SIGHT) BODYPART HUMAN) 
(PERMIT! S HUMAN) 

(PLAN! S HUMAN) 



(REGRET! S HUMAN) 

(REMEMBER! S HUMAN) ' ^ '* 

(SAY! C HUMAN CON (SOUNDAIDER MOUTH!) HUMAN) 

(SCREW! E HUMAN HUMAN) 

(SHOOT-AT! T HUMAN IMPL-DES ARMS HUMAN ARMS) 
(SHOK-TOl T, human PHYSOBJ ANY HUMAN) 



(SIT! I ANIMAL) 

(STUDY! C HUMAN (PHYSOBJ ACADSUBJ) EYES! (BOOK! CON) 
(SYMPATHIifE-WITHl E HUMAN HUMAN) 



(TRYl S HUMAN) 

(UNDERSTAND! S HUMAN) 

(UNUERSTAND2 E HUMAN HUMAN) 

(UNJERSTAND3 F HUMAN (PHYSOBJ ACADSUBJ)) 



(WAIT! 1 HUMAN) 
(WORK! i HUMAN) 



HUMAN) 



APPENDIX II - Output of Spinoza I 



A sample of the output of Spinoza I is listed here. We were always 
just testing this version of the parser so we operated with a very small 
vocabulary. The form of the output is in two parts. The first part is 
a list of dependencies dsing the notation shown in Appendix I. The se- 
cond part consists of nested ACTOR-ACTION-OBJECT lists that are intended 
to look more like the conceptual networks. 



A' ft/'- 






(0 Cw03 GTATi :ACT VT ( TEf^ * PTfpAl^O OBJ (V^^’ rLY2. «FP CN> 0^ 

C0 6©0P2^ Cwr>I HEl :PP <Wj)3 EATX VT . PT^.p^R>) 0 



CtEK i :P>; 
ACTOK* HEl 
ACTION: EAr-L 
OBJ? FCY2. 



HE EAT 



FLV 



ASPECT3! :P 



SlPiTBNCE: 

HIT tH£ GtRU IN the PAKK-* 



HETWORK: 



(0> (50107 (“Nt>A- fliUALpR (Wp7 PARKl PPU<?C> € CCONT 
X> 

C0 6010^ Iy/P 2 . HiT"< ;hCr VD OBJ C\fti>4- OIKLJ. spp C^> 0> 

00101 cwoi xj 5?p PROr^> iyj(liN i‘^z win :Act vt> 



ACTOR; XI 
ACTIONS H»Tl 

OaJ: ($lRLt CCCONT • IN> PAR«C0^ 
ASPrCTS^ 



Hir^ firIRL 

t^l^J 



SENTENCE? 

IfeWIE LIRE TO WRITE. 



Ifsa 



Networks 



(0 00113 (Wpl WEi- *pp PRON^ M£N (WP-4- WRJlfXl :A^T V/T> 0> 
i<D 60 1 14 CUfoa-HKEl sACr ObJCOTv) Ce01k31 CZNi. :PP 0> 
(0 60i I 1 cwi^i VJHi- sPP PAON> Main (Wi)2 LlKgl sACT" V/S^ 0) 



ACTOR-t V&i 
ACTION?. LIRE: 

OSJCONt ACTOR: HEl 

ATTKI8ur65 Wfcirei 
ASPECT3S 



UJ£ 4a£> UUCE 



ASPECTS: 

3E.N TX N C IS « 

-hthg frJit iaay be eaten in tne park. 



NBTWORJ<;s 



C0 0^138 (60126 OZNl sPP K> 6?0ALPR. CwD8 PARKi iPP PPt-OC> 0 fCONr • iN 
ro> G01Z7 (W05 EAti sAcrvT ctem . PT.Pfifz^} oaJ cvsasz. pRi^in ;pp cN> 



<0 60126 CO0125 ONPi :PP PRON> MAIN CWOS EAtX-<ACT 0T CT0J • Pr:PAR> ) 



0 CPASn/ - T) CTEf* . C>> 
ACTORi (2HB- 
ACTION'. e:ati 
oeJs PPJITI 



ONC E^T FROIT 

f.w 



A^£^ct 5? 0 -104 - Park 

CCON^r ‘ 1N>: PARK.1 



o 

ERIC 



. 




I* 



5AW law HlTTtN^ KEN Y^STE^DAY*^ 

N^WORK.: 

C® 00l^/^Ce0\ ^ CZKI :PP N) QUAL CV<D6 YL'STETRiJAYi :P^ TiH£:> ^>5 
C<2» 601^0 (WD4 HiT) :ACJ VT ^T&N • PR:PAR) ) OBJ CWD$ K£W i :PP PN> 0> 
G0140 CG014^ :DEI-rAl :PP PN> WAlM CWil>4 H(T1 :ACT Vr CTEM • PR:PAP;> 

> 

<0 S0I47 C^/D3 LAW I iPP <^UAL (60146 Cr<^4 :PF 0) 

C0 60144- CWP2 SEEl ;AOT VS CTEf^ . PT) ) O&X (W03 LARRfl :?P Pf^> 0> 

C0 S0142 CWDl ri :PP PRpM> ^>Ai^^ CVP2- SEE"I :ACT V3 CTfil^ • PTl) 0 iTTEW 
• PT)-) 
actor: ll 
^CtIOH: SBEI 

OBJCs LARRYl ACTOR; :D£LTAl 
ATTRiBUrE: HlTl 
OBJ: KBNl 
ASP EC TS 1 

Tine: YeSTERPAY^ itsrtitOA-y 

ASPECTS: PAST 
SENTElv)C£; 

ttOvE IS BCAUririil— 

MEW WORp: AEAUTIFUL 
NEtwdrk; 

C0 60157 CO015G CZrJl :PP) MAIM CWOJ BBAUTipULl :pA AOJ} 0 CTpM • :Ki> 

C0 60150 CG01S9 ONBt :PP PRON> MAIM CG0U0 LOVEl :ACr VT> NXL> 

ACTOR: ACTOR; OMEl 

ACnOW: LOVEl OW£ W 

aspects: ^ 6£AVriFUL 

ATTRIBUTE: BEAUTIFULl U 6 VC 

ASPECTS: :R 






IMCH 



H 



IT^ KCIN) 



SEM TEMCE: 

^THE black WOMAfJ IM the PARK MAY HAVE BEEnV HI TTIMG H^K 1<*AW. 

* ' 

NETWORK: 

C0 GOI01 <WD10 HlTl !ACT VT (TEM • PR:PAR)) OBJ (WO La RAMl :pp C(4> 0) 



CO 60160 (WOIE MANX ;PP CW> QUALPK,CWDll SHEl :PP PROM (VAR • POSS>) 

0 CROSS • OF >3 

C0 60170 (WPB WOHAMJ :PP CW) MAIM (WOtO HlTt :ACT VT (TEN . PR:PAR)) 

0 (TEW . C:P:K) ) 

C0 60)167 CW03 WOMAHI :PP CM) OUALPR CWD6 PAKKl *-PP PPLOCl> 0 CCONT • T 

C0 6016)2 CW03 woman 1 :pP CM) Ql/AL (WD2. BLACK! :PA AOJ) 

ACTOR: woman 1 CBLACKO (CCOWT • IN) PARKl > 

ACTION: HlTl 



^ IN 

6 LACK fMRK 



f 






OF 
SH€ 



-inci, 



4 



SfeNVEhtcBt 

SMOKt.K M t r B E" V ^ • 

Cfj G0\90 (aotoz 0wE4 :PP FIW^ MAN CVD5 DAVE1 :PP FW) ® CTEhJ - C:»OJ 

Cw 69191 €60i9r. OpJBi FROM> THAT <69193 Sf^O^l :AC^r VT> V^1L> 

ACTOK: ONE I Ti-I/ST: 5M0K£| 

ASPKCTS: 

ATTRI60TF: J)AVEl 
ASPECTS- C:(N 

sentence? 

¥l am 60 IMG TO THE PARK* 

A/ETW3RK.: 

<9 69199 0/03 601. :ACT VI < TEN • PR.:PAR.)) OBJPp, CWD6 PAi^l :PP “PPLOO 
9 <5/AlsJ . T0» 

C« 69196 CHOI n :PP P«ON> WAIN CWD3 SOI SACTVJ (TEN . PR:PAR>) » CT 
EV * :K>> 

ACTOR: T1 W 

ACTION: GO I 31 ^ 

CDIRM • TO): PARK) 

ASPECTS': :K 



6ti€ 



PArVC 



S(WOK£ 



SEHTENCg': . 

^KEN*3 ©to BOOK IS REP- 



NETWORK? 



C0 602(1 I <v).04 600K} 
C® 602)0 CWD4 BOOKl 
C® 00209^ <M>4- BOOK) 
ACT^l^J BOOK) (ftfGI) 

Attribute.: red) 
ASPECTS: :K 



6ENTHHC£« 

fSl^MOP'Fi 



:PP CN) 
:PP CN) 
:PP CN) 
(CROSS 



WAIN CvJOA RED) :PA ADJ) 0 <TBN • 
6UAUPR (WDl VCENl :PP PN> ® <POSS 
dUAE CW03 016) :PA ADJ> «l^ 

► 0P> KEN1> 



eoOK i^CECD 



^or 
KEN 



t 



6(& 



:K» 

. 0F>2 



NETWOfK: 

Ctf 6^21T C60216>YOUJ- :PP PR0N> WAIN <W04 SiGNOTP) :ACTVJr) 

* YOU*X 

/^CTlON; SlONOFFl Si^NOPF 

aspects; 



r 
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